








As usual REGO steps out ahead... 
this time far ahead. The new REGO 
CC Cutting Tor is... 


One third faster, by impartial 
ee 


It saves 25% on fuel... 

Uses all types of fuel gas... 

Weighs less, yet will take more 
punishment... 

Has interchangeable head 
angles... 

Has accessible valve mechanism 
that can be taken apart without 
special tools . . . 

May be had with either bottom 
or side control lever . . . 


These are just the high points. It has 


taken REGO three years to perfect this: 


torch. It won't take you thirty minutes 
to see that it is the one best cutting torch 
for the toughest job—or the steady, 
every day grind. 


Send your first order in today. Get a 
new C C Torch in your shop and get a 
new idea of high speed cutting. 


New REGO C C Cutting 
Torch with 3 tips . . . choice 
of 4 heads . . . choice of 
side or bottom lever. . . 


i499 


(Bottom lever will be furn- 
ished unless specified) 





THE BASTIAN-BLESSING CO. 





240 E. ONTARIO STREET 


CHICAGO, ILL. 





More and more skilled welders are demanding this | 


a” E S T — D wire. They like its constantly uniform structure, free f| 


and deeply penetrating qualities. Experience has + 


them that it is free from impurities — and they find identi- 
* . 3 : ‘ 
fication easy because each piece is marked for grade. W 
eC | I 1g | res will gladly tell you how you can eliminate spoilt work — 


lower shop costs—and save valuable time, Write us today, 
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AMERICAN STEEL & WIRE COMPANY 


208 South La Salle Street, Chicago —suBsipiARY oF unrren JOS srares STEEL CORPORATION And All Principal Cities 
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Keep the Welder Busy 


HEN all production departments are not work- 

ing at full capacity, the all-around welder can be 
made one of the most valuable workmen on the pay- 
roll. In many plants his principal job is supposed to 
be the repair of equipment parts which become broken 
in service. This range of work probably represents 
less than half of the valuable work the plant weldei 
can do. There are many chances to improve storage 
facilities and conveying equipment by welding, and 
made _ to 
handle much heavier loads by welding on reinforce 


many kinds of equipment which can _ be 
ments, and many parts which can be kept longer in 
service without replacement or adjustment by the 
application of hard facing materials in some cases, 
and by the application of bronze in other cases. There 
is certainly the should be 
allowed to work only part time or to be shifted to 


other work during any slack season. 


no reason why welder 
Such a season 
is really the ideal time for him to do some of his most 
effective work 


operating program. 
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ACETYLENE (Compressed in Cylinders) 


Air Reduction Sales Co. 

Commercial Acetylene Supply Co 

Linde Air Products Co. 
ACETYLENE CYLINDERS 

Pressed Steel Tank Co. 
ACETYLENE WELDING WIRE 

Air Reduction Sales Co. 

American Brass Co. 

American Steel & Wire Co. 

Atlas Foundry Co. 

Central Steel & Wire Co. 

Fusion Welding Corporation 

Haynes Stellite Co. 

Hollup Corp. 

Imperial Brass Mfg. Co. 

Koro Corporation 

Linde Air Products Co 

Page Steel & Wire Co 

Roebling. John A., Sons Co 

Revere Copper and Brass, Inc 

Seneca Wire Mfg. Co. 

St. Paul Welding & Mfg. Co. 

Steel Sales Corp. 

Btoody Co. 

Torchweld Equipment Co. 

Weldit Acetylene Co. 

Wickwire Spencer Steel Co. 

Williams & Co 


ACID RESISTING ROD 
Central Steel & Wire Co. 
Fusion Welding Corporation 
Haynes Stellite Co 
Hollup Corporation 
Steel Sales Corporation 
Wilson Welding & Metals Co. 


ALUMINO-THEKMIC WELDING 
Metal & Thermit Corporation 


ALUMINUM SOLDER 
Crown Aluminum Solder Co. 
Meta! Bond Co 


ANNEALING FURNACES 


Genera! Electric Co. 
Westinghouse Elec. & Mfg. Co. 


APRONS (Asbestos) 


Holcomb Safety Garment Co 
Ideal Face Shield Co. 


ASBESTOS INSULATED WIRE AN! 
CABLE 


Central Stee! & Wire Co. 


BLOW PIPES 
See “Torches” 


BOOKS 

Genera! Electric Co. 

Haynes Stellite Co. 

Hobart Brothers Co. 

Lincoln Wlectric Co. 

Linde Air Products Co. 
Northwestern Mfg. Co. 
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BRAZIN(i OUTFITS (Gas) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Harris Calorific Co. 
Imperial! Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Linde Air Products Co. 
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Williams & Co. 


BRAZING OUTFITS (Electric) 
Fusion Welding Corp. 
General Electric Co. 
Northwestern Mfg. Co. 
Warner Engineering Corp. 
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Central Steel & Wire Co. 
Imperial Brass Mfg. Co. 
Koro Corporation 
Linde Air Products Co 
Revere Copper and Brass, Inc. 
Steel Sales Corp. 
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UFFERS 
R. G. Haskins Co. 
Keller Mechanical Engineering Corp 


BUILDING-UP ROD 
See “Hard Facing Materials” 


BUTT WELDERS 
See “Electric Resistance Welders” 


CABLE (Arc Welding) 
Central Stee! & Wire Co. 
Fusion Welding Corp. 
General Electric Co. 

Hobart Bros. 

Hollup Corp. 
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John A. Roebling’s Sons Cu 
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CARBIDE 
Air Reduction Sales Co. 
Linde Air Products Co. 
National Carbide Co. 
Shawinigan Products Corp 
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Air Reduction Sales Co. 
Central Steel & Wire Co. 
Electric Arc Cutting & Welding Co 


CARBON BURNING EQUIPMENT 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 
Linde Air Products Co. 
Torchweld Equipment Co. 
Victor Welding Equipment Co. 


CAST IRON SOLDER 
Crown Aluminum Solder Co. 
Metal Bond Co. 


CAUSTIC POTASH 
Innis, Speiden & Company 

CUTTING APPARATUS, Oxy-Acetylene 
See “Torches, Welding and Cutting”’ 


CUTTING ELECTRODES (Electric Arc) 
Fusion Welding Corp. 
Genera! Electric Co. 
Lincoln Electric Co. 
Westinghouse Elec. & Mfg. Ce. 
Wilson Welder & Metals Co. 


CYLINDERS (Acetylene) 
Pressed Steel Tank Co. 


CYLINDERS (Oxygen, Hydrogen) 
Harrisburg Pipe & Pipe Bending Co. 
Wm. Wharton, Jr., Co. 


DIAMOND SUBSTITUTES (Cast Tungsten 
Carbide) 
Haynes Stellite Co. 
Stoody Co. 


DRILLS, PORTABLE ELECTRIC 
R. G. Haskins Co. 
Keller Mechanical Engineering Corp. 
Stoody Company 
N. A. Strand & Co. 


ELECTRIC ARC WELDING OUTFITs 
Allan Mfg. & Welding Co. 
Burke Blectric Co. 
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General! Electric Co. 

Hobart Bros. 

Hollup Corp. 

Lincoln Electric Co. 

Mattice Engineering Co. 
Northwestern Mfg. vo. 
Owen Electric Mfg. Co. 
Service Company 

Stoody Co 

U. S. L. Battery Corp. 
Westinghouse Blec. & Mfg. Co. 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRIC BRAZING OUTFITS 
See “Brazing Outfits, Electric.” 


ELECTRIC RESISTANCE WELDERS 
Allan Mfg. & Welding Co. 
Federal Machine & Welder Co. 
General Electric Co. 
Service Company 
Taylor-Winfield Co. 


ELECTRODES (Carben Arc Welding) 
See “Cutting Blectrodes” 


ELECTRODES (Metallic Are Welding) 
Allan Mfg. & Welding Co. 
American Arc Welders 
American Steel & Wire Co. 
Arcos, Inc 
Central Steel & Wire Co. 
Fusion Welding Corporation 
General Electric Co. 
Hollup Corp. 

Koro Corporation 

Lincoln Electric Co. 
Mattice Engineering Co 
Page Steel & Wire Cu 
Roebling, John A., Sons Co 
Seneca Wire & Mfg. Co 
Steel Sales Corp. 

Stoody Company 

Titan Metal Products Cx 
Wickwire Spencer Stee! Cu 
Williams & Co. 

Wilson Welder & Metals Co 


ELECTRODE HOLDERS 
Allan Mfg. & Welding Co 
Burke Electric Co, 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co. 

Hobart Bros. 

Hollup Corp. 

lincoln Electric Co. 
Mattice Engineering Co 
Northwestern Mfg. Vo. 
Owen Electric Mfg. Co. 
Stoody Co. 

U. S. L. Battery Corp. 
Westinghouse Elec. & Mfg. Co 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRODE TIPS (Resistance Welding 
Elkon. Inc. 


FACE SHIELDS (Are Welding) 
Allan Mfg. & Welding Co 
American Optical Co. 
Burke Electric Co. 

Central Steel & Wire Co. 
Fibre- Metal Products Co. 
Fusion Welding Corporation 
General Electric Co. 

Hobart Bros. 

Hollup Corporation 

Ideal Face Shield Co. 
Lincoln Electric Co. 
Michigan Welding Supply 
Northwestern Mfg. Co. 
Owen Bleetric Mfg. Co. 
Stoody Company 

U. S. L. Battery Corp. 
Westinghouse Elec. & Mfg. Co 
Williams & Co. 

Willson Products, Inc. 
Wilson Welder & Metals Co. 


FIREPROOF PLASTIC M+ TERIA! 


Air Reduction Sales Co. 
National Carbon Co. 


FLUE WELDERS (Electric) 
General Electric Co. 
Joseph T. Ryerson & Son, Ine 
Taylor-Winfield Co. 


FLUXES 
Air Reduction Sales Co 
Anti-Borax Compound Co. 
Bastian-Blessing Co. 
Central Steel & Wire Co. 
Imperial Brass Mfg. Co. 
Dr. Fred Post 
Linde Air Products Co. 
Metal & Thermit Corp. 
Metal Bond Co. 

St. Paul Welding & Mfg. Co 
Torchweld Equipment Co. 
Weldit Acetylene Co. 

GAS SAVING DEVICES 
Bastian-Blessing Co. 
Harris Calorific Co. 
Weldit Acetylene Co. 

GASOLINE ENGINES 
Continental Motors Corp. 

GLOVES 
Holcomb Safety Garment Co 
Ideal Face Shield Co 
Linde Air Products Co. 











easing Gas Welding Speed 


Incr 


De 


past few months the weld'ng trade journals 
ropean continent have been showing a great 


in a new type of oxy-acetylene welding torch, 


eloy t of which is generally credited to Prof. Keel 
Switz |, the distinguishing feature of the new type 
being the presence of two or more welding flames 

of a single flame, which is characteristic of the 

is welding torch. The interest in this develop- 

+ seems to center in the claim that the speed of welding 
creased from 50 to 60 per cent while the actual cost 
welding operation is reduced from 25 to 30 per cent. 
reports so far published, it is not apparent just how 
ogress has been made toward the commercial produc- 
satisfactory equipment of this type. It does appear, 
ever, that the technique of using such equipment on quite 
ety of work has been carefully studied and that much 


operating data has been collected. 


Undoubtedly if 
equipment can show consistent performance along the 
licated in the current reports, there will be a number 


cated 





erican offerings of torches operating with more than 
me. The multiple-flame tip is not, of course, a new 

It has been in use for years in automatic welding 
nes which have been developed for such work as tank 
work has also been done 


ng and tube welding. Some 


ultiple flame manual torch, although torches of this 
ruction have not been popularized to a sufficient extent 
woduced any published discussions of the possibilities. 

is a subject concerning which a good deal more may 
the future. It will mean new developments in 

tus, technique, pfocedure, preparation of material, and 
result. The production minded men will probably 
nly interested in the claims for greater speed. 
additional 


better welds and 

It is also interesting to note that the multiple- 
idea is expected to be applicable to either low pressure 
gh pressure torches, and should therefore be adaptable 
I de range of applications. 


however, claims of 


> 


Classifying the End Result 


nig Ulat Was necessary to change the code from the 1925 form 


se who have actually been engaged in the work 
sing the A. S. M. E. boiler code can realize the 
rk involved in writing and revising and rewrit- 


provisions published last month were formulated. 
‘posed specifications for the welding of unfired 
ls and power boilers recognize that vessels of 
types are subject to different requirements as far as 
the welding is concerned, and we therefore find 

ts classified or graded in the latest proposal. 
iture of the code which will undoubtedly have a 
g effect in the welding industry and in a number of 
es which are using the welding processes in 
rk. Grade C_ welding the 








under proposed 





ecincat very far from being low grade welding. To 
“er the : C specification, in fact, the fabricator will be 
s€d to use first-class operators and first-class materials. 


e code places maximum emphasis on inspect- 

of the work and makes the management in 
onsible for the selection and qualification of 
n some cases it may appear that the routine 
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of checking the ability of welders and keeping a record of 
the periodical checks is too burdensome. On the other hand, 
it has been found in a number of manufacturing plants that 
this program of periodical checking is a paying proposition— 
that it automatically results in maintaining a high quality of 
workmanship which reduces the expense of replacing defective 
merchandise and makes it easier to sell the welded product 
because of its reputation for uniform quality. This has been 
true in plants where no attempt was being made to meet any 
code requirements of any kind, but it was considered a matter 
of good business to protect the quality of the finished product 
in every possible way. The classification of different kinds of 
work as set forth in the new code show that there is a range 
of production possibilities from what might be called excellent 
workmanship up to what might be called practically perfect. 
The new code is therefore a document which should be studied 
by all manufacturers who are using the welding processes in 
production. There are plenty of possible applications of the 
welding art which have not been adopted because welding 
resutts were judged by the class of work done on cheaply 
made storage tanks. Grade A many cases 
Grede B or C, would change the picture entirely as far as 
results are concerned. Plant managers who take the trouble 
to investigate will find that there are no deep, dark secrets 
involved in the but 


principles, conscientic usly applied. 


welding, or in 


procedure, just good sound welding 


& 
The Shielded Arc 


EPENDING upon the point of view, some men in the 
to the shielded 
revolutionary, and others would refer to it as another fad. 


welding industry would refer are 


as 
It is a specialized form of metallic are welding which ap- 
parently has developed from the work done in the welding 
manufacturers 
have been able to produce remarkable results by working 


of special types of pressure vessels. A few 
with a metallic are which was very carefully protected from 
any contamination by the atmosphere. The protective coat- 
ings furnished at the present time for commercial arc weld- 
ing electrodes range all the way from a heavy coating of 
asbestos down to an electrode which is barely dusted with 
some chemical preparation. The coatings which furnish maxi- 
mum protection to the are are becoming commonly known as 
shielded-are types of coatings. With their use, it is possible 
to produce welds of remarkably high strength and ductility 
compared to those which were produced several years ago. 
It is natural that there should be conflicting reports on this 
new type of arc welding. The new materials which are being 
supplied for it call for different technique, different current 
settings and different handling, and the operator who handles 
these new conditions successfully must be one who is ready 
to adapt himself to new conditions. Meanwhile, it appears 
that most of these newer materials are being modified and 

to month. It will require time to 
develop this idea to its highest efficiency, but it has a'ready 
been carried far enough to show that it has real possiblities, 
and the welding engineer of today will do well to investigate 
it thoroughly, because several large users of the “shielded- 
arc” have certainly done a lot of splendid work with it. Its 
greatest usefulness may turn out to be along the lines of 
extending the use of arc welding rather than revolutionizing 
it. 


improved from month 
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The Vigilant Guardian of 
GOOD WELDING 


A A Dependable Gauge 


If there is any one manufacturing business which demands 
accuracy as an infrangible law, and precision craftsmanship « 
a constant creed, it is the manufacture of gauges and record 
ing instruments. 


In twenty years the Moto Meter Gauge and Equipment Cor 
pany has achieved an enviable reputation in this field 


4 Most welders prefer Moto Meter Natweld Gauges for the simple 
° 3 but excellent reason that they are synonymous with accuroc 
The Moto Meter Natweld a | iF AF and dependability. 
Gouge is belt wih Me f™. ; The Moto Meter Natweld gives you the pressure in the 0 
accuracy and care of a Way 


tch. i yey , ; . a 
fine wateh. And like a the mechanical shocks, vibration and all around rough usog 


woten, i tells you instuntty to which all welding equipment is subject. 


the truth, the whole truth, 
and nothing but the truth. Reaae™%.> Use the Moto Meter Natweld, the gauge that tells the truth, " 


whole truth, and nothing but the truth! 


MOTO METE 


GAUGE & EQUIPMENT CORPORAT!O*N 
TOLEDO, OHIO 


FACTORIES AT TOLEDO ’ LA CROSSE 4 CANADA , ENGLAND ’ FRANCE , GERMANY 











Stress Relieving Welded Joints 


Speculation on the Nature of Residual 


vit 


| t 


; 


e 


Strains in Steel Due to Temperature Change 


sion is referred to in 
speculation for the rea- 
ive very little scientific 
residual 
jalitative or quantitative 
the most part, such 
finite but immeasurable 
le at the present time. 


stresses in 


any justification for specu- 


subject, aside from the 
gitimate scientific curios- 
found in the 
speculation may make 

or other investigators to 
volume of 


perhaps be 


measurable 


nds as its temperature in- 


By Robt. E. Kinkead+ 





If a pressure vessel should be 
stress relieved in a furnace why not 
a building, a ship, or a bridge? If 
you were to heat a steel bar 36 inches 
long to the boiling point of water, 
and clamp the ends so that it could 
not contract when cooling, what 
would be the stress per square inch 
in the bar at 70 degrees Fahrenheit? 
What may be accomplished by a good 
welding procedure? Why ductile 
metal in the weld? Why step-back 
welding? 

These questions and many similar 
ones are discussed in this article by 
Mr. Kinkead. These are subjects 


traction is inhibited—which is true in 
most Cases. 

We can, perhaps, get a foothold in 
our speculative attack on the problem 
by considering these simple facts on 
the conventional quantitative 
Sut it will be necessary first to put 
ourselves in what might be called a 
“one dimension frame of mind,” and 
be willing to establish certain major 
premises as facts, although we are fully 
of the fictitious nature of such 
premises—as will presently appear. 


basis. 


aware 





\ piece of steel has an expansion and 
contraction co-efficient of about .000,- 
006,7 inches per inch in each princi- 


“x pal dimension, per degree Fahr. If we 
creases and contracts as it cools. An- which are of vital interest to all may think in terms of one dimension 
ot v of saying the same thing is those who are interested in high- only, we may find out what would hap- 
t volume of steel, other grade welding. It is certain that pen if the steel were not free to con- 
things being equal, is a function of its the welding industry can profit by a tract in this dimension. It will be as- 





temperature This is a conventional 
f doubtful accuracy. 
tes multiply 


generous exchange of experience and 
opinion on these subjects, and there- 
fore discussion of them is invited. 


sumed that a piece of steel exactly one 
inch long has its temperature decreased 
one degree Fahrenheit and further that 
the ends are perfectly inhibited from 


Real 
rapidly, however, 
condition in 








we have a 


















































iNds either thermal expansion or con- movement towards each other. This, 
. a : ting Engineer, Cleveland, Ohio of course, is a pure fiction, since it assumes a modulus of elas- 
0 jf U eer, te ‘ . e ° . . . - ° 
A a c ticity of one divided by zero for the substance to which the 
4 p & 4 Fai ~~ . 
O10: v4 ends are attached. Since the original one inch cannot change 
A . . = ° 
f to one inch minus .000,006,7 inches, contraction must occur 
~-5—k--7 in the remaining two dimensions. In other words, the section 
om: will change—in the dimensions offering the least resistance 
i a age r to change. If we may assume, for the moment, that the section 
? z will change untiormly along the one inch dimension, we may 
rhe J calculate the stress set up by a reduction of one degree Fahren- 
Wi eget am ~. / . . . = ° ° -1™.° 
x heit in temperature in a fixed length of one inch. This as- 
‘acy sumption that the stresses will be the same under this condi- 
Va FIE 2 , ae - ; , : 4 - 
A a ¢ tion is far from the truth, as will presently be shown. But it 
the assumption is used, it would simply be necessary to divide 
gos 4 a the contraction co-efficient by the reciprocal of Young’s Mod 
4 sail ulus to arrive at the residual stress per inch of length for a 
ane , , . a : . . 
1 “7 contraction of one degree Fahrenheit. Reducing the figures 
age y od to common fractions, we have 
f7--sb4---- 
z | aw J 
y fr" ee 7. 1 67 
f | 
tne / wi a | a 
a j —— 
4 lA 10.000 000 
——- 194.3 Ibs squire inch 
FIC. & ) 
29. OOD OOO 
Figure 1. Dotted Lines The » feure means. f iTI< _ + » sete ia 
baees Meautend Gandia Phe above figure means, fot tance, that it we heated a 
)N if Temperature Were De- steel bar 36 inches long to the temperature of 212 degrees 
creased. Figure 2. Condi- a . . a . one ; . : 
tions with Two Parallel Fahr.. fixed the ends and cooled it to 70 degrees Fahr., the 
Planes Fixed. Figure 3. “ae stress would | 7 500.6 Ibs. per square inch 
Stress-Strain Character- residual stre would be 27,; » | per square ch. 
istics. Figure 4. Condi- 
RALA tions with Two Dimen- " . > 
” sions Fixed. Figure 5. Discounting all of our assumptions by saying that the 
ie What Actually Happens ‘dual stre ' ld never be hich ; oe eS 
ssidual stress would never be as high as the calculations 
When Temperature Is Re- whe idua cage 3 choliagiee : sd ; 
duced. indicate, although it might be in a circular ring shrunk on a 
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mandrel, we still are confronted with the fact that the resi- ception that elements of volume are assumed 

dual stress might be nearly as high as the calculation indi- immovable in parallel planes A-Al and C- 

cates. The importance of the matter from the engineering X dimension is assumed to remain constant 

point of view is at once evident when we consider heat dimensions change to provide reduction 

engines, electrical machinery and other equipment subject to decrease in temperature. The cross sectior 

high operating temperatures which may not be uniform and in plane B-B1 is less than the cross sectior 
and C-Cl. 

The assumption that the X dimension A 
stant under contractional force is never 
tion B-Bl depends on the stress-strain cl 
steel at each point in the temperature rang: 
that the stress-strain characteristic is a fu 
and temperature. 

Thus the assumptions in Fig. 2 are based 

Fig. 4 shows an element of volume und 


Figure 6. How the Two Test Specimens Appeared After 
Preparation. 





relatively high working stresses. Mechanical joints made 


Macnunune or VWa.5 Kear foa Sne.e Gaoove 





by welding, where the temperatures reach the vaporization —_ 
point ot steel, certainly complicate matters still further. feos 

In the field of pressure vessels operating at high tempera- 
tures and pressures, we are just beginning to inquire into 
the effect of difference of temperature at various points on 
the shell of the vessel on its service behavior. That the 
stresses might be very high, due to such conditions, is an —. 
unescapable conclusion. It seems likely that many of our 


explanations of the service behavior of suc ssels ave Figure 7 (Left) Detail Dimensions of Kerfs. Figu 
planations oO e service behavior of such vessels will have Measuring Stations for Observation of Defor 


Macmunime of Wao Kaer oa Daas Geoove 


to be revised when we get a better understanding of what 
happens in terms ol stress when temperature changes occur. contraction due to decrease in temperature 
Welded ships, buildings, bridges and heavy machinery parts ) 


inhibited from motion in two dimensions 
introduce new problems in this field. 


element is free to move in Y dimension 
The errors in this assumption have 
connection with Fig. 1 and Fig. 2. 


The diagrams shown in Figures 1 to 5 tend to support 
the statement that our knowledge of the residual stresses 
in a given case is purely speculative at the present time. 


. : Fig. 5 shows what actually happens 
Fig 1 shows an element of volume of steel. The dotted 


conditions of temperature reduction in an 
of steel. This element of volume is tak 
part of a larger volume of the metal 


lines indicate an assumption of what would happen to this 


volume if its temperature were decreased—in the case in 


which the element were free to move in any dimension. proceeds from the surface inward 


When the whole volume is at the same 
of equilibrium exists. The residual strair 
these conditions depend on the following fact 


This assumption is untenable because it is based on the 
further assumption that temperature change would occur in 
stantaneously in the element—which is impossible. Such 
change would alwavs occur from surface to centet progres 
sively, ieee Sila 

The conditions set forth in Fig. 1 would never oceur unde 
anv conceivable conditions. 


Fig. 2 shows the same conditions as Fig. 1 with the ex 


Fiaure 9 (Below) and Figure 10 (Right) Show Curves of 
Deformation Measurements Taken as Indicated in Figure 8. 
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ng «temperature, rate of change of temperature, stress- built up all from one side before applying two beads on the 
the characteristic Of the steel, the over-all dimensions of ~ reverse side. Peening and cleaning of beads was carried out 
l lume involved. The internal rate of change of tem- as before. 
F easurable and therefore the residual strains Before and after the application of each welding bead, 
They o eae? je. A further assumption is that the volume measurements were taken to show the actual amount of warp- 
nee 5 weneous mass—which is wholly unwarranted ing of the plates in a plane transverse to the weld at five 
a view of the facts. different stations. Measurements were also taken showing 
: a the warping of the plates along the weld at a distance of 
3 inches on each side of the weld. Figure 8 shows the loca- 
tion of these measuring stations. Figures 9 and 10 show 
ee eee 
: : 
e eC... £ © ee Fo 
2 Te \S= Neip $regss|Reievine| | | 
pee See nae] ae +a de Arai Age Ope | 
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Foe Texsonere® 
7 | eS Fesrive Mecuie */e 
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” Figure 11. Detailed Di- Figure 12, Curves Show- Figure 13. Results of Test- Figure 14. Similar Test 
mensions for Cutting Cou- ing Beam Loading and ing a Coupon Which Was Results Procured_ in 
pons for Testing. Stress on Outer Fibres of Planed to Remove Rein- Pulling a Single Groove 
Coupon. forcement. Weld. 
e most that we can safely say at this point is that resid- measurements taken on both plates, as indicated above. 
ual strain is a function of volume at a. certain temperature. Referring to the G-WELD plate, which is the double kerf 
Ii the volume is greater or less than is normal for this weld, it should be noted that in order to get a continuous 
, temperature, residual stresses may be present. Later in this curve of performance showing deformation from one side, 
discussion, test data is produced in an effort to find out the readings on the bottom of the plate were referred to the 
whether or not if the volume is normalized by the application top. The necessity for this arose from the fact that the de- 
tion of external forces, residual stresses have been completely formation could only be read conveniently on the upward 
relieved side of the plate. 
ie So far as the welding processes are concerned, we are Figures 9 and 10 show a detailed history of each set of 
convinced that residual stresses arising from the welding measurements, the curves of the five stations being super- 
n itself must be held to known values or eliminated by imposed on each other, to indicate the variation in the per- 
me kind of treatment after the welding operation is com- formance along the plates. 
Tests Made After the Welds Were Completed. Coupons 
465, Details of a series of tests and studies of residual stresses were cut in accordance with Figure 11. These coupons were 
= in welds and methods of removal will now be discussed. put in a standard testing machine and Huggenberger tenso- 
meters were applied in the locality of the weld to discover 
Effect of Welding Procedure On Residual Strains the stress distribution in the coupons as they were after 
Method of the Test. Two pairs of plates (Fig. 6) completing the welding operation. The curves in Figures 
ised for this test; each pair of plates consisted of two 12, 13 and 14 show the load per square inch as calculated 
. 18x36x] plates of welding quality flange steel. One from the beam loading and also the stress at the outer fibres 
7 parr t plates was prepared with a double kerf. The other as shown by the tensometers. 
y| pair ot plates was prepared with a single kerf. Figure 7 The G-WELD bar, which was straight, was then planed 
detail dimensions on these kerfs. In the case of the on one surface and was found to be perfectly straight after 
| c kerf seam the welding was carried out as follows: planing one surface which had the weld reinforcement on it. 
: e plates were tacked together in three places. They The opposite surface was then planed an equal amount (about 
= Were then turned over and a welding bead applied from the 1-16 inch below the surface of the plate), and the bar was 
] reverse side. This welding bead was applied by the step-back _ still found to be perfectly straight. The planed bar was 
“elaing method, in which the step was approximately 6 then put in the testing machine and the tensometers again 
1 ” s. The bead was then peened and cleaned with a wire applied on the weld and adjacent to it. Figure 13 shows its 
= . \ second bead was then applied to the same side— behavior. 
oe Peening and cleaning as before. The plate was then turned The planed G-WELD bar was then painted with white- 
| ver and chipped out to a depth which made it certain that wash, which was allowed to dry, and sufficient tension applied 
| - | extend through the center of the plate. Two to break the bar. None of the whitewash came off at or 
T | “als were applied from this side, peening and cleaning as near the weld at the vield point. Rupture occurred about 6 
— bet re Phe ite was then turned over and two beads ap- inches from the end of the bar. 
= Pied to the reverse side. The weld was built up in this The single grooved bar which had been warped about 9-10 
manner, the final layer, which was applied without inch. was put in the testing machine and pulled to the break- 
+ = ng ing point, which occurred at about the same distance from 
333 ; ‘the case of the single kerf weld, the same general pro- the end as in the previous case. After passing the elastic 
“cure was followed with the exception that the weld was limit the bar pulled perfectly straight. 
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Conclusions 


In the case of the completed G-WELD bar there was no 
evidence of 


residual stress in measurable amount. 
In the case of the single grooved weld, had the weld been 
made in a shell in which the plates were not free to move 


with reference to each other, a very considerable amount of 
residual stress would have been locked up in the weld. While 
it is perfectly true that the locked-up stress might not have 
been as great as that shown when the deformed plates were 
pulled in the testing machine with the tensometers on the 
bar, the unequal distribution would have been of a 
value approaching the values actually measured by the tenso- 
meters. 


stress 


In the case of the single grooved weld, had it been made 
in a vessel, there is no question but that the vessel should 
have been stress relieved before putting the vessel into service. 
Otherwise, there might have been a very great reduction in 
service life, due to the fact that some of the metal in the plate 
would have been operated at a stress beyond the safe limit 
for the metal. 

The results indicate that residual stresses can be 
trolled by mechanical means on 1% in. 


con- 
plate with entirely 
satisfactory results, provided the weld is done under a suit- 
able procedure, which involves the following: 
1. Step-back welding 

Ductile metal in the weld 

Peening each bead as it is applied 

Welding first on one side; then on the other 

\pplying equal amounts of weld on both sides of the 

center line through the material joined. 

(To be continued) 


> — 
Penstock Fabrication with 
the Radiagraph 


By W. P. Jones; 

The field of fabrication presents a great many opportuni- 
ties for the use of the Airco-DB No. 1A Radiagraph, with 
outstanding advantages and economies to the customer. 

A notable example, with which I have been recently con- 
nected, was the fabrication of penstocks by a plate fabricating 
plant for a large power project. 

This project called for three penstocks, each 14 feet in 
diameter and approximately 550 feet long. These penstocks 
are constructed of steel plate, running from 5¢-inch to 114- 
inch in thickness. 
from inlet 


The thickness of penstock plates increases 
to outlet, or from upper to lower end. As the 
hydraulic head or pressure increases, towards the lower end 
of penstocks, the heavier plates become necessary. 

In each penstock, there are three elbows, constructed on a 
25-foot inside radius, of nine sections each. Altogether there 


*+Serviceman, Air Reducticn Sales Co. 





One of 9 Penstocks Fabricated at the Plant of Com- 
Boiler Works, Seattle, Wash., for City of Seattle to 
be Used at Diablo Dam Power House. 


Figure 1. 
mercial 


are nine such elbows included in the project 
penstock elbows is illustrated in Figs. 1 and 2 
during the course of erection in the customer 

The Airco-DB No. 1 A Radiagraph was used 
sections of these penstock elbows to proper 
employing a curved track. All other necessar 
plate included in straight runs of penstocks 
fabricated with it. Remarkable results were ol 
speed and economy, when compared with other 
methods. 





Figure 2. All Sections Cut to Size and Shape with 
graph Using a Track Curved to Shape 


There are 29 circumferential seams cut on ¢ 
These include all courses in elbows and all necess 
run courses. The approximate linear footage of 
55 feet, this being the distance that the torch 
in cutting the curved plates for elbow sections, 
at ends of plates. 

Each seam requires two cuts, or approximatel) 
feet. The 29 circumferential seams cut on eacl 
amounted to 29x110, or 3,190 linear feet. For 
stocks, the total linear feet cut 
about 1.8 miles. 


were 3x3,190 


It is estimated that about 12,000 cubic feet of oxy 
3,000 cubic feet of acetylene were required to con 
cutting, with the Radiagraph. As a matter of 
may be well to add that this is the second job 
which has been carried out at 
the past vear. 


this customer's 


— —-——-@H - — 
It Pays to Be 
Welding Minded 


By J. J. Berliner 


One does not expect to go into a hospital, espe: 
conducted for the care of children, and see a weld 
but that was the writer’s experience recently. Th« 
Ste. Justine, Montreal, has one of the best equippe 
shops, although not one of the largest, to be seen 
and, like every other department in the building, 
of cleanliness and orderliness. 

This welding shop was inaugurated, strange as it 1 
by a lady, Sister Victoire de Jesus, who is respons 
purchasing of equipment. Having some knowledg: 
work could be done by welding and what savings 
effected thereby, she saw no reason why a _ hospit 
not take advantage of these facts and manufactur‘ 


equipment on the premises. The result has been 
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irs have been saved in the cost of new equipment, 
articles are made to suit their own particular 
sa quirements that are otherwise unobtainable. 

y other standards, the Hospital Ste. Justine is 
one; it is probably one of the smallest because 
ot treated there, although there is a special de- 
maternity cases. One wonders, therefore, why 
periment has not been made by some of the larger 
whose requirements are much greater for such 
food and cab- 
any other articles for kitchen and other uses, all 


vedsteads, cots, stretchers, wagons, 


c uld very easily be made by any competent welder 
material as light angle iron, piping and sheet 
} 


tee By the use of lighter material such as steel tubing, 
inum or other alloys, a considerable saving in weight 
bably be effected, as this is very desirable in a 


LLEGHENY Metal is a Chrome-Nickel Iron Alloy con- 
taining approximately 18 per 
amounts of 


cent cent 
The 
rbon in this alloy will vary from 0.15 to 0.06, depending on 
which it is to be used, and also the 
thod of manufacture by which it is to be fabricated. 


nickel and small 


chrome, 8 per 
Manganese and Silicon. 


the class of work for 





‘ Because this particular type of alloy lends itself readily to 

lding by the electric, gas or spot processes, its production 
epened up a large field of application which was barred 
her of the so-called “Stainless Steels” because they could 

{ readily be welded. 

Of all the various analyses of “‘Stainless Steel’’ which have 
produced, the 18-8 type is the most useful, and finds 


widest application not only because of its weldability 
ve ut because it presents the greatest resistance to the great- 
om ‘t variety of corrosive attacks. 


In determining the value of any corrosion resisting alloy 
i certain application, the metal should not be called upon 
resist all types of corrosion, but rather should the question 
raised as to whether the metal 
sion to 


resistant to 
the particu'ar job 


is sufficiently 


satisfactorily take care of 


hich is under consideration. 
€ corrosion resistance of an alloy depends not onlv on 


tS comT 


nposition but also on the care taken in its manufacture 


upon its structure. Bearing this in mind, it is very 


rtant that the welding of this alloy should be done in 
way that neither the analysis nor the structure of 

metal will be changed; and fer this reason, the chemistry 

the flame in gas welding is of vital importance. 

he first consideration in gas welding Allegheny Metal is 

get the proper mixture of acetylene and oxygen. If an 

ess of oxygen is used, it will burn up or oxidize a con- 


rable portion of the chromium, and this not only changes 
inalvsis of the metal but produces oxides of chromium 
ch will cause the metal to boil and produce welds which 
porous and of valve. If an 
of acetylene, which is a compound of hvdrogen and 
s used, the molten metal will absorb a certain amount 
ng i the gas and the carbon content of the weld will thereby be 
raised. This increase in carbon content is very 


low corrosion resistance 


detrimental 

rrosion resistance and produces a brittle we'd. 

‘rom what we have said it would anpear that an exactly 

utral flame with neither an excess of acetvlene or oxvgen 
desirable. and if it were possible to 
probably be ideal. 


get such a flame, 
In actual practice, however, the 
ould be adjusted so as to give a 


very slight excess 
acetviene which is indicated in the flame bv verv short 
tips” on the end of the combustion buttons. The 


er, Special Steel Department, Joseph T. Ryerson & Son, Inc. 
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hospital when the articles have to be moved around by the 
nurses, without greatly increasing the cost of the article. 
Much of the equipment used in institutions of this kind is 
not made in Canada, but has to be imported, and to its initial 
cost must be added duty and freight. While it may be con- 
ceded, therefore, that an establishment cannot manufacture as 
cheaply as a manufacturer working on production, there is 
nothing to be added for profit and other expenses and there- 
fore the net saving is a very appreciable item—sometimes as 
much as 50 per cent of the catalogue price alone. This is 
good food for thought by any one who buys equipment of the 
variety 


and quality required in a hospital or other similar 


institution. It is also evident that a great deal of repair 
work has to be done at tinies and what could be better than 


to have a welding department available for the purpose ? 


Welding the 18-8 Alloys 


By G. Van Dyke} 


torch should be held as close to the metal as possible, sO as 
to push the into the weld; and the rod should 
be held above the weld so that it will melt and drop down 


flame down 
as vou go along. Puddling should be avoided, as it tends to 
produce a porous weld. If the flame is properly adjusted and 
used, the Allegheny Metal rod will melt 
freely and will drop down in clean drops. For 
a flux, | recommend the product of the Oxweld 


sufficient heat is 


those who 
like to use 


\cetylene Company, known as “Chromaloy” flux, which has 


a tendency to make the metal flow a little more freely and 
is of assistance in securing deeper penetration. 
I would recommend the use of a tip one or two sizes 


smaller than would be used on the same gauge of steel and 
in most cases, about five pounds pressure on both acetylene 
and sufficient. It is that 
accurate regulators be used so that a uniform mixture can 
be maintained continuously. 


oxygen will be found essential 






NOTE PENETRATION 
OF WELD ON 
REVERSE SIDE 


10 GAUGE 
ALLEGHENY METAL 
_ BENT FLAT AFTER 
ELECTRIC WELDING 








Examples of Various Methods of Welding Allegheny Metal and 
the Results that May Be Expected 


In electric welding Allegheny Metal by the meta’lic are 
process, it is important that the rod be of the right analysis 
and that the coating on the rod be of such a character that 
it will produce sound welds, deep penetration and a bead of 
equal corrosion resistance to the parent metal. The produc- 
tion of and coating of the rods is a technical matter which 
is best left to the manufacturers of the metal, and if anv good 
operator will bear the points mentioned in this article in 
mind, he will be able to produce a good job. 


In the first place, reversed polarity should be used. That is 
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to say, that the electrode should be connected to the positive 
pole of the generator and the work or ground connected to 
the negative pole of the generator. It is well to use rather 
less power than would be used on a similar gauge of steel, 
although this is a point which is best worked out by each 
operator himself. Some men can weld more rapidly than 
others and, therefore, can use a greater amount ot heat. 
After a little experience each operator will find the best 
voltage and amperage setting for his particular machine on 
various gauges. A welding outfit should be provided which 
has very flexible controls because variations in voltage and 
amperage are rather critical on this alloy. A short are 
should be used, partly because it will give a more uniform 
penetration, and partly because with a short arc there is less 
chance of the molten metal becoming oxidized and thus 
producing porous welds. Backing up is to be recommended 
where possible, and in each case the operator should be pro- 
vided with samples on which to experiment for power ad- 
justment and are length before he starts on any job. 

The scale produced on these welds is usually heavy and 
hard, and it would be found very helpful if the scale is 











Welded Pipe Replaces 
Riveted Angles 


f substituting a welded tubular structure 
ure of conventional structural shapes has 
estigated in Germany, and this application of 
ly being extended into a number of inter- 
ularly interesting one is shown in the 
ion of a new type of diving tower. 
high and the frame work consists en- 
Ided together by the oxy-acetylene 
t immediately suggests the possibility 
assembly to a wide range of uses. 


ground off the bead left by one rod before starti 
tinuation of the weld with the next rod. 

There are certain general principles concerni: 
of welding on Allegheny Metal. In the first place 
metal is heated to any temperature in excess 
Fahrenheit, it will discolor or oxidize on the 
oxidization must be entirely removed as it will 
and the rust will spoil the appearance of what 
wise be a very good piece of work. Oxidizat 
removed by grinding, or can be taken off by the 
of a mixture of one part of commercial nitri: 
part of commercial hydrochloric acid. This ac 
extremely powerful and should only be left on t! 
a sufficient length of time (probably a few minut 
move the discoloration. It is absolutely essential 
trace of the acid be removed from the metal first | 
with water, and then following this, by a thorou: 
with soap and water in which has been dissolve 
Soda, ammonia or other alkali. 

If Allegheny Metal is to be used to resist seve 
attack, then it is essential that it should 
metallurgical structure. This term meaning that 
should be in solution in the iron and _ not 
carbides which are chemical combinations of irot 


It is unfortunately true that metals of the 
heated to temperatures within the range of 
Fahrenheit, will during certain periods of time 

1 
i 


ing on the temperature, undergo a structural cl 
some of the carbon will be precipitated from 
be converted into an iron carbide, or perhay 
mium carbide. These carbides accumulate 
boundaries of the metal, and if the metal 

to heavy corrosive attack such as nitric acid 
copper su'phate solution and so forth, an elect: 
may be developed which will destroy the 

It is obvious that in welding, the metal is 
heated to these temperatures and, therefore, there 
an area adjacent to the weld which will have 
rosion resistance than the parent metal. This 
cipitation does not occur instantaneously, but requii 
tain amount of time to develop. It is obvious that 
No. 24 gauge sheet will cool more rapidly than a 
that precipitation is less likely to occur in light 
than in heavier thicknesses. It is also true tl 
has indicated that in applications such as 
restaurant equipment and so forth, corrosion is of 
tvpe that carbide precipitation need not be con 
the other hand, the calcium bi-sulphide solutior 
sulphite paper industry is so highly corrosive tl 
must be treated to eliminate carbide precipitation 
these two extremes each application must be cor 
the standpoint of the degree of corrosion and 
bility of carbide precipitation which in turn is 
the technique of welding and also the thicknes 
which are welded. 

It should be noted that where carbide preci 
occurred, that it can be eliminated by heating 
a temperature of about 1950° F., which heating 
followed by a cooling sufficiently rapid to prever 
precipitation. The method of cooling 
on the thickness of the section and the details of 
tions should be discussed with the manufacturers ot 


will, oT court 


Metals of the 18-8 type will expand when he 
50 per cent more than steel, and the heat conductiy 
about one-half that of steel. These two factors tet 
the metal warp more than steel and this point must 
into careful consideration in all welding jobs 
be used to hold warpage within practical limits 

Welds in Allegeheny Metal are extremely toug! 
welds made on metal about No. 10 gauge or light 
stand bending flat on themselves without fracturing 








Annealing Furnaces Built at Low Cost 


43 
- By F. W. 
. HE American Railway Association Code of Rules re- 
; : T. uires that such parts of railroad cars as spring or bolster 
- 068 cast steel truck sides, pressed and structural steel 
| « sail sides, bolsters and transoms, cast steel bolsters and cast 
: : reel coupler yokes, must be carefully annealed after welding 
be uniformly heating to 1,400 or 1,500 degrees Fahrenheit 
; ind allowed to air-cool slowly in the atmosphere. Industrial 
. lants as well manufacture a great variety of parts which re- 


mite thorough annealing after welding. 
m this work, annealing furnaces are indispensable. 
Railroads have effected great economies and increased their 
yerating efficiency by equipping more shops along the line 
Work which requires annealing is 
indled at various points and the loss of time and expense 
neurred in shipping it to a given location for execution is 
With more shops fitted to perform additional weld- 
¢ operations the benefits which accrue to the railroads from 
re extended use of this money-saving process are multiplied. 


To properly per- 


th annealing furnaces. 


ivoided 


Industrial plants, by installing annealing furnaces, have 1n- 
ised their scope of operations and taken on additional lines 
Profits have been augmented through greater 
itput, and quality of product is improved by proper heat- 


products. 





reatment. 


For a long time our Applied Engineering Department men 


Supervisor, Air Reduction Sales Company. 

a * 

- 

Figure 3. A General Arrange- | 

; ment Drawing (Not Made to | 

Ist Scale) of the Furnace, Giving | 

| Constructural Details and Di- eral 

mensions 
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This Piece of Equipment Can Be Fabricated by Welding From 
Serap Materials and by Its Use Welding Operations Increase 


Graneman } 


urged one railway company to install annealing furnaces in 
various shops along their line, but work was delayed as the 
necessary appropriation of about $1,200 per furnace was not 
forthcoming. Finally \pplied [Engineering Department 

build a turnace of scrap material and bricks 
to exceed three hundred dollars. This 
suggestion was accepted and carried out and was found: to 


out 
men offered to 
at a cost not two or 
be not only practical but to increase welding in the car de- 
partment at that point to at least double the former amount. 
Since then, two more annealing furnaces have been built in 
other shops with the same result and authority has now been 


obtained to install three additional ones. 


Furnaces Built 


The first furnace built is illustrated in Figs. 1 and 2. Fig. 
l is a view looking into front of furnace, door raised. A rear 
view of furnace, showing combustion chamber, oil burner 
and external appearance is afforded by Fig. 2. Fig. 3 is a 
general arrangement drawing of furnace, giving constructural 
details and dimensions. A second furnace was installed at 
another point of the same size. 

\t a third point we recently completed an annealing fur- 
nace built along the same lines, but somewhat larger, to accom- 


modate certain types of automobile car body bolsters. Approx- 
imate inside dimensions, exclusive of combustion chamber are: 
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Length 11 ft.. width 40 inches, height 33 inches from top of 
car to highest point of arched roof. The combustion chamber 
is about 3 ft. in length and tapers with small end toward the 
rear, where oil burner is located. This furnace will anneal 
about five truck sides or about four bolsters in one heat. 
Steel Work 

In constructing an annealing furnace the first step, after 
deciding on a convenient location, is to make level concrete 
foundations with embedded foundation bolts to hold the main 
“I” beams forming the base. These “I"’ beams are 12 to 15 
inches high and run the full length of the furnace, includ- 
ing combustion chamber. 


Channel irons (about 12 inch) of same length as main part 


Figure 1 (Left) Front of the An- 
nealing Furnace’ with Door 
Raised. Figure 2 (Below) Rear 
View of the Furnace Showing 
External Appearance 


of furnace are laid on tops of “I” beams, with flanges pro- 
truding downward. The inside flanges of channel irons run 
in troughs on car and form part of sand seals. The side 
sheets of furnace are bolted to the outside flanges of channel 
irons. “Z” iron uprights are welded to the tops of channel 
irons. 

The car is next constructed and the track laid, adjusting 
the latter to the proper height for flanges of channel irons to 
run freely in the sand troughs along sides of car. Both car 
and furnace are usually made from /% inch to 1 inch wider 
at front or door end so that car will have no tendency to bind 
when pulling out of furnace. Furnace casing side and rear 
sheets and combustion chamber casing sheets, of %4 inch 
thickness, are now bolted in place. These sheets are rein- 
forced with angle irons (see Fig. 2), properly spaced and 
held firmly at top with tie rods. A 4% inch thick hood 1s 
also placed over top of oil burner, as shown in Fig. 2. The 
base of combustion chamber is formed by a sheet of heavier 
material placed across tops of “I” beams. 

Furnace top or roof covering is made from '% inch steel 
plates. Rounded portion over main part of furnace is rolled 
to proper contour and bolted to ribs, or roof beams, the latter 
being also curved to shape and welded at ends to side sheets 
and top angle irons. 

Welding and cutting is used to a considerable extent in 
constructing these furnaces. In the case of railroad shops, 
much of the steel required can usually be made from second- 
hand or scrap material, picked up locally, and the cost of the 
furnace is reduced accordingly. 

Brick Work 

\fter completing steel work, bricking is started, using stand- 
ard firebrick laid end-wise for the side walls, making wall- 
thicknesses equal to the length of the brick. A lining of sheet- 
asbestos, % inch thick is placed next to steel sheets. Arch- 
brick is used for the top of the furnace. Both the door and 
the top of the car are also lined with asbestos and bricked 
with bricks set on edge to give wall-thickness of width of 
brick, or about 4% inches. All bricks are dipped in a thin 
solution of furnace cement for a binder. The chief labor item 
is usually for bricking as it usually requires several days for 
a bricklayer and helper to complete a furnace. 


The total weight of the door is about 700 Ib. and a scrap 


locomotive axle, or other suitable weight, may 
counterbalance. 

Various types of oil burners are used, ordin 
locally. Heavy fuel oil was burned at first but 
istactory in cold weather unless steam for heating 
able. Lighter Diesel oil is now used inst 
burners from rivet forges have also been y 


use 


id 


success. 


> 


Large Electric Welded Water Line 
Complete in So. California 

The San Diego (California) municipal wat 
recent] 


pleted and will soon be in use. The line j 


was under construction last year, has 


in length, the greater portion of which is 
pipe, and is all electrically welded. 

The accompanying photographs furnish some 
views of this large line taken during the ti 
struction. 

Kigure 1 shows a truck-load of four of the 
of the 40-inch pipe, being transported for use 
The comparative size of the pipe is here easily) 

Figure 2 is a view of the line as it emerge 
the tunnels of which there are four in numbet 
which the line passes on its way from Otay R: 


the city limits. This tunnel is almost a half-mile 
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Figure 1. Hauling a Load of the 30-Foot Lenaths t 


Figure 3 is an interior view of Tunnel No. 4 of 
showing the method of laying the line in the tunm 
40)-in. steel pipe is seen as it is being installed ter 
on a succession of dolly trucks. As each additior 
of pipe is attached and welded, it is pulled into 
Results of this procedure were very satisfactory 
abundant caution, the joints for these tunnels 
welded both inside and outside. Note the figure of 
seen through the inside of the pipe a considerabk 
away. 

This all-welded water line was completed by the 
Pipe and Steel Co., of Los Angeles, under the dir 
Mr. H. E. Robinson, Superintendent, and the pri 
supervised for the city of San Diego by Mr. H. N 
hydraulic engineer. 











Figure 2. (Left) The Line Emerging from One of the 
Tunnels. Figure 3. (Right) Inside One of the Tunnels St! 
Method of Running Pipe on a Series of Dolly Truck 
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ontrol of Spot and Flash Welds 


Discussion of Electrical Characteristics of the Equipment and 
Tests Which Show Results Obtained in Resistance Welding 


By G. A. Hughes} 


Electrical Characteristics of the Spot Welder 
\ a single-spot spot welder with a deep throat such as a 
| lard manually operated welder, the conductors carry- 
eavy welding current parallel the iron and of course 
\s the current is passed 


ease the inductive reactance. 


wh the sheet or work being welded, a choking effect is 
duced, depending upon the distance the sheet is inserted in 
throat of the machine. This is very noticeable in welding 
the seam of a cylinder. The greater the number of square 
hes of 1ron enclosed in the welding circuit the greater will 
This is what causes the poor power factor 
This power factor can be improved if two 
made at the same time. 
1 two transformers with primaries in parallel and secon- 


the reactance. 
, spot welder. 
ts are This is accomplished by 
in series. The secondary leads are shortened and 
on the same side of the work outside the magnetic loop, 


iced 
the number of square inches of iron in the welding cir- 
ire cut to a minimum. 
he power factor on single-spot machines manually oper 
ted will depend upon the work and somewhat on the design 
achine, ranging from 35 to 50, while on two-spot welders 
will range from 58 to 84. The power used in KW for 
iking single-spot welds on two pieces of 3-16 in. plate will 
ry, of course, with the time, usually between 20 to 30 KW 
th a power factor which will vary with work, usually be- 
tween 35 and 50, time from 4 to 15 seconds, making a 3-8 in. 
liameter spot. Pressure at electrodes used to heat material 
bout 50 Ibs. per sq. in. 
together is 700 Ibs. 
\utomatic welders 
Sto 1 seconds using 75 to 100 KW. 
\n integrating watt hour meter was installed on an auto- 


Pressure used to force material 
Current in this weld is approximately 
make the spot in from 


SWUU amperes. 


itic spot welder welding two pieces of 16 ga. to 14 ga. to 
etermine the amount of KWH consumed per weld. Size of 
In a day’s run of 10 hours 
little more than 18,000 spots were made, with a total of 
389 KWH consumed. 

The accuracy of integrating watt hour meters recording 


spots was about 1-2 in. x 3-16 in. 


the power consumed by welders have been questioned by 
ny engineers, giving for their reason that, for the short 
| involved, the integrating wattmeter is sluggish and 
not respond quickly enough. On the other hand other 
ngineers claim that the deceleration of the meter disc will 


pensate for the slow acceleration. 
t is the writer’s opinion that proof cannot be obtained by 
her claim by using the ordinary method of meter checking 
Take for instance, a familiar type integrating 
ur meter, single phase. The full load speed of the 
$25 R. P. M. Assuming 200 volts and 300 amperes and 
i period of welding time of 1-5 sec. a 30 KW load the meter 
lise will make about 1-19 revolution. The error in taking 
‘adings with a volt meter and ammeter will be too great to 
ict as a check. 
ize of the power transformer for a welder load is 
portant. 
ne machine is used it is not necessary to install transformers 
se KVA,. rating is equal to the total KVA. rating of the 


14 


testing. 


Experience has shown that where more than 


The load will vary from a fraction of a second to a 


paper presented at a joint meeting of the Association of Tron 
Electrical Engineers and Pennsylvania State College, 1931. 
il Engineer, Truscon Steel Company, Youngstown, Ohio. 


lo de 
series of tests was run on six circuits 

load The total KVA of three weld 
working on light stock but large and difficult 
to handle was over 90 KVA. while the averaging high KVA. 
consumed with 41, giving a factor of 45.5 per cent. Another 


tew seconds depending upon the nature of the work. 
termine this factor a 
carrying only a welde 


ers on a circult 





Front View of a 
2- to 8-Inch Pipe. 


Figure 1. Pipe Welder with a Capacity for 


one being semi-automatic, with 
a total rated KV A. of 110, working on heavy stock but easily 
handled, showed an average high load of 73 KVA. or giving 


circuit carrving two welders, 


a factor of 66.3 per cent. 

\nothei with a total of 190 
KVA, all of which were working on light stock and easily 
handled, showed an average high load of 107 KVA. showing 
a factor of 56.4 

These tests 


the transformer 


circuit having six welders 


show that where several welders are installed 
KVA. capacity should be about 66 per cent 
of the total rated KVA. of the welders. 

The first spot welding in the structural steel field was by 
the Truscon Steel Company in March, 1915, when they built 
a box column from channels, using spot welding instead of 
They 
pioneers in using spot welding for their roof trusses and floor 
stood the tests for over fifteen vears and 


rivets, for their standard steel buildings. were the 


These have 
now strength and reliability are unquestioned. 
Only recently the Bureau of Standards made quite elabo 


joists 
theit 


rate tests on spot welded girders and columns, using the but- 
ton type of spot welding and tested them with riveted girders 
and columns. The conclusion drawn from these tests show 
practically the same treneth with a little (it any ) in favor of 
spot welds 


made to see what effect spot welding had 


A piece of 1-2 in 


Some tests were 


on the chemical analvsis of sheet. plate 


was cut and spot welded together and sent to the chemical 


laboratory for analysis 
was received: 
Sul., .038, 


The following report 


1. From center of weld, Phos. .020; 


Mang., .59: carbon .08. 
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2. From edge of unwelded section but affected by 


heat; Sul., .042; Phos., .019; Mang., .60; carbon, .08. 
3. From plate unaffected by heat: Sul., .040; Phos., 
.021; Mang., .58; carbon, .08. 

In making the weld in this plate approximately 12,000 
pounds pressure was used on the electrodes. Current was 
approximately 60,000 amperes; time six seconds, diameter of 
the tip of electrodes 5-8 inch, ultimate load 41,300 pounds. 











Figure 2. Typical Flash Welds Made in 6- and 8-Inch Pipe. 


For ideal spot welding conditions, plates should be 


close to the following analysis: 


very 


.25 or less 
.40-.80 Maximum 


025 or less 


Carbon 
Manganese (some question ) 
Phosphoru. 
Sulphur 


Silicon 


025 or less 
Low as possible 

Some engineers say difficulty is encountered in welding 
when carbon plus manganese is more than .80. In all cases 
investigated where carbon plus manganese was over .80, 
phosphorus, sulphur or silicon were extremely high; and in 
many cases investigated when difficulty in welding was en- 
countered, carbon and manganese were less than .70 but either 
sulphur, phosphorus or silicon were high. So the writer is 
inclined to believe that sulphur, silicon and phosphorus are 
the elements causing difficulty. 

In an effort to determine the safe load of a spot weld 
elaborate tests were made several years ago. Over 1,000 pieces 
of various gauges were welded, having from one to three 
spots. Two hundred pieces were sent to Carnegie Institute 
of Technology at Pittsburgh. These were for shear 
and pulled at 1-8 inch per minute. It was found that the 
welds varied from 2,990 Ibs. minimum per spot to 8,815 Ibs. 
maximum for 14 ga. using a 5-16 in. electrode. A careful 
study was made of the nature of failure of the welds and more 
tests made and data taken to discover just why this variation. 
In all cases, the failure was in the weld being pulled from 
the sheet. 

The periphery of the welds was nearly uniform but the 
thickness of spot varied. 


tests 


This, no doubt, was caused by hav- 
ing some spots heated to a higher temperature and more metal 


was forced out when the pressure was applied 
weld. The periphery of weld multiplied by the ¢! 
spot gave a difference of metal to be sheared at 
weld. This difference of volume of metal was tl 
variation in pounds of failure of welds. 

Elaborate tests were then made to determine 
of shearing of a spot weld or flash weld to the s| 
parent metal. This was found to be 93%. The 
tensile strength to tensile strength of parent metal 
93%. All of our tests were made on open hearth ste 
less than .40. 

Flash Welding 

The question whether there is a true are during 
in flash welding operations is debatable. Ther 
engineers who believe a true arc is not established 
are others who believe that during certain mome 
flash, the current is conducted by the electric 
by the solid or liquid metal. 

Arc welding with a few hundred amperes is not 
case to flash welding where the current is many 
amperes. Here the flash welder is operating unde 
conditions than when the current is small. 

Here we have an electric arc in an atmospher: 
entirely of iron vapor. As the ionizing potential 
7.4 volts and the open circuit voltage of the flas! 
14 volts, the conditions are such that it is possibl 
lish a true are. 

During the continuous flash there are surges 
and at certain moments the peak voltages may 
sufficient to establish a true are in an atmosphere of 

The true arc is not continuous and persists onl 
short intervals of time, a fraction of a cycle. The | 
the time the current is conducted through molten met 
flashing is a combination of resistance and are condu 
the current. 

The flash method of butt welding is fastet 
upset butt method, requiring about one-eighth th 
at about one-half the cost. 


Design of the Flash Welding Machines 


In designing a butt or flash welding transformer, 
ondary leads are made as short as possible and 
cast copper and water cooled. One side of the 
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Figure 3 (Above). Truscon Steel. Company Bar Joist with we 


and Chord Connections Resistance Welded. Figure 4 (Below 


Method of Testing These Connections. 


bolted to one of the clamping devices. The other si 
secondary is connected to the other clamping device | 
short flexible copper conductor. The voltage.on thi 
dary is varied from approximately 8 to 14 volts by 1 
an auto-transformer in the primary of the transforme 
transformer is air cooled, single phase, 25 or 60 cy) 
220-440 or 550 volts. The power factor of a flash 
higher than in a spot welder, running from 80 to 91 
ing upon the size of the welder. 


XN 
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h of Efficiency “good old days”. Since the power to weld is dependent on 
38 of The nufacturers of Flash or Butt Welders guarantee time, and as speed is the watchword of today, we find 80 
e of their machines to be capable of welding a certain number of K.W. now too small. One job of welding is reported as 
eof qquare inches cross section in a given time; also their spot using 100 K.W. for one square inch. Welding time, six sec- 
welders of being capable of welding a certain thickness of onds. Fig. 1 is a modern type flash welder for joining lengths 
ation material, with a given diameter of electrode in a given time. of pipe and Fig. 2 shows a couple of welds made on this 
the These are maximum. capacities, but a manufacturer purchas- machine. These photographs are supplied through the cour- 
n o — 
aly 
rbon 
flash 
nan\ 
‘here 
ralie 
sand 
rent 
osed 
Mm 
er 
stal 
tage 
alu 
iron 
ring 
ce of 
The 
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| tne 
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Figure 5. A Resistance Weld Specimen in Steel Containing .50 Carbon and .53 Manganese, Ground. Polished and Etched for 
= Photomicrographs at the Points Shown. The Photomicrograph Numbers Correspond to Those on the Specimen. 
uall\ ; ; : ; : 
oa ing a welder will change the clamping devices on flash or — tesy of the Federal Machine & Welder Co., Warren, Ohio. 
butt welders to suit his product and we find all welding equip- Strength of Butt Welds 
- ment operating a large part of the time at reduced capacities Table I shows results of tests made at Lehigh University 
= ind of course at reduced efficiencies. Even at maximum = during the Welding Symposiums for 1927-28-29 and 30. The 
capacities the resistance welder is not an efficient electrical —— a ea a eee a 
machine. The transformer is designed for a very large cur- TABLE I 
rent and low voltage. The secondary terminals are bolted to Summary of Results of Tests 
the iron of the machine for mechanical strength for the weld- on Resistance-Butt Welded Joints 
ing clamps and the secondary is parallel to iron and partly Lehigh University Welding Symposiums 
surrounded by iron. This causes a loss of efficiency owing No. of | Dimen- Stress Remarks 
to the heavy alternating current paralleling the iron. Also all Date Specimens sions Ibs. sq. in. 
secondary windings of welding transformers are cast copper, April 4, 1927 l A"x3” 61,600 sroke 2” 
vhich does not have the conductivity of hard drawn copper from weld 
ind increases the transformer losses as the I°R is high. The l Ia’ xy” 63,780 sroke 4” 
ihove is true of all resistance welders, there being at least from weld 
seven joints or connections in the secondary circuit not count- April 16, 1928 ? 14 diam. 76,230 Av'ge stress 
ng the joint between the work. This heating of the connec- ( Probably All broke out- 
tions represents power loss and must be charged against the 3 or 4) side of welds 
i verall efficiency of the welder as the heat is not utilized in April 8, 1929 l 74,800 
w): the weld. About 50 per cent is lost in the welder itself. How- 2 V2” or 4” Av'ge Torque 
ever, this poor efficiency of the welder is not alarming, as a 4,600 Ibs, 
ae test on a flash welder welding 20 square inches showed a 2 unwelded 
r the ‘onsumption of 545 K.W. of energy during the flashing (for comparison ) Av’ge Torque 
very period of 23 seconds. This represents a very low cost per 5,700 Ibs. 
con veld \ pproximately : 
as Of No definite data can be given as to power required to make — April 11, 1930 l 11A”x4” 80,600 Area 
The i butt or flash weld. The present idea of mass production I 1A"x” 77 A400 reduced to 
ane vith the cost clerks and efficiency department howling for I 1A"xy” 74,700 force failure 
“ie osts and greater production all tend to speed up the 1 1LiA"xy” 77 O00) in welds 
- velding operation. Forty K.W. used to be sufficient to weld Cold Bend Ductility tests on 3 specimens yielded 27 per 


‘are inch on a manually operated flash we'der in the cent, 33 per cent and 26 per cent, respectively. 
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upset was machined to size of the test specimens. In 1927 the weld. Tests were pulled at 44 inch per minute 
one specimen failed 2 inches from weld at 61,600 Ibs., the ing are a few of the results obtained from an 
other failed 4 inches from weld at 63,780 Ibs. Stock in both _ tests. 
specimens were the same. Still there was a difference of 
2,180 Ibs. If a third had been tested it is possible for it to Yield Ultimate 
have failed in the weld at 63,000 Ibs. This would have given var. . Phos. Sul. Ibs. sq. in. Ibs. sq. in 
over 100 per cent in comparison with specimen No. 1 and A O16 = 029 36,990) 59,190 
less than 100 per cent in comparison with specimen No, 2. ae 5 O13) .027 51,020 83,160 
Yet both specimens show 100 per cent strength of weld. This 50 a 017 = .022 69,900 101,000 
variation of maximum tensile strength of parent metal makes J0 a. O18 033 103.100 140.500 
it very difficult to obtain a relation of maximum tensile All tests broke outside of weld and at values 
strength of weld to maximum tensile strength of parent metal. — than the maximum strength of an unwelded bar. \ 
However, an average of over fifteen years of tests leads us to js at 90° to the fiber of the test piece, weld pulls les 
estimate 93 per cent as previously stated. unwelded section. If weld is 15° to fiber, weld 
than unwelded section. 

A weld in steel containing .50 carbon and .53 
was ground, polished, etched and photomicrogray 


Fig. 5 shows an etched section near the weld and 


? 


Reocrwet. HAepne ss tographs at points 1, 2, 3, 4, 5 indicated. Point 1 
6 Scare (00KG jg Fru weld itself and point 5 is about {4 inch from point 1 
\ Rockwell test was made at points photog 

zone) on B Scale vs-inch Ball 100 K. G. 
Point No. 1—weld 
No, 2— 
No. 3— 
No, 4+— 
| No. 5—unaffected by heat 
it ig ‘s Another test of butt welding of low carbor 
steel was made on %-inch stock. Test specit 


Haroness Jesreo 
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wide were cut after welding. This gave 1 s 
Figure 6. Comparative Brinell and Rockwell Hardness Tests Pa : — aa S i S ; .. 
Shade Ge’ ecieanes Uielie ts Sate Gasban Genel. Weld did not fracture. $ tock howed a max 
strength of 54,260 lbs. per sq. in. Chemical analy 


Man. .56; Phos. .012; Sul. .023; Sil. O11. Figu 


Figure 3 shows a Truscon Steel Co. bar joist. Connec- 
Brinell and Rockwell tests. 


tions of web to chords are resistance welded. Fig. 4 shows a 


> 


method of testing one of these connections. 


—  -lml ss li Large Electric Welded Gas Line 


Average 
Load Tensile Unit  Ten- in California 
Chord Web Bar Failure Area of Stress Shear __ sion in ; . : ‘ . ; ' — 
Section Lbs. Weld in Weld in Weld WebBar Une of the major pipe line construction jobs of S 
423 7,160 260 64,200 13.450 47,600 California in 1930 is shown in the accompanying 
424 2 8.770 208 65,600 14.700 44.750 graphic views taken at different times and place sa 
424 11.645 343 73,200 17,000 47.200 route of me Soe The size of this line, which is 
426 13,440 .392 70,500 17,200 43,900 


welded, is 22 inches for the greater distance, and was | 
2S > ‘alifornia Gas C ‘ of Los geles 
427 16,210 515 64.200 15,700 36.700 the Southern California Gas Company of | Ange 


In testing the resistance weld of web to chord member, the city of Los Angeles. The line runs from the gas fis 
flanges of the chord section were cut away to permit gripping Taft, Calif., to the company’s terminal meter station at 
in the test machine and tension was applied to one of the Monica. 
diagonals. The line is 66 miles in length, the greater portion 


company furnishes a major portion of the gas supply | 


The weld is an ellipse and when tested in this manner is distance traversed being very rough. Many deep cany 
subjected to both tension and shear. The web bar is contin- 





uous and formed by bending the smaller sections around a 
inch diameter pin. The larger size web is bent around a 1 
inch diameter pin, is curved adjacent to the weld, with the 
result that the center of the tensile stress is eccentric with 
regard to the weld. By calculating this eccentricity and de- 
termining the area and amount of inertia of the elliptical weld 
it is possible to determine the maximum fiber stress in the 
weld area due to direct tension and bending. The maximum 
tensile strength given is the sum of the unit stress due to 
tensile component and the maximum fiber stress resulting 
from bending. Each result is an average of many tests. At 
least 95 per cent of the failures were in the web. 

These results cannot be taken as strictly accurate, as there 
is considerable uncertainty as to the exact areas and eccen- 
tricities, but they undoubtedly approach the truth closely and 
indicate that the weld metal is sound, low carbon (about 
0.18) steel of normal properties. 





A series of tests were made on steel bars with carbon vary- 


ing from .10 to .80. Bars were flash welded and weld ground , '" 
t/ 3 . He Coos . - ° ‘ 2. Figure 1. View of the Line Approaching ‘“‘Tunnel Ridge 
to ™% inch diameter for a distance of two inches each side of the Irregular Contour of the Country Which This Line Trav 





lear 
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Figure 2. A Double Bell Pipe Weld in the 66-Mile Line. Figure 
3 (Inset) An All-Welded Suspension Bridge 


precipitous embankments were encountered over the portion 
of the route known as “The Ridge.” which is a range ot 
mountains running north of Los Angeles, which made some 
“rough going.’ 

Figure 1 furnishes a view of the line approaching what is 
called “Tunnel Ridge.” and shows the general contour of the 
country over which the line is laid. 

Figure 2 shows a double bell pipe with a weld prominently 
in evidence in the front of the picture. This photo shows 
some rough going thru what is known as Sepulveda Canyon. 

Welded expansion joints of corrugated steel were used ex 
tensively in the line, not only to take care of contraction and 
expansion, but also to relieve strains at irregularly supported 
points in the line These expansion joints—more properly 
known among pipe line welders and construction men as 
“wrinkle bellies’—are also used as a practical and convenient 
method of making bends 

Figure 3 is an all-welded suspension bridge, or “overhead,” 
for supporting the pipe line across a 50-foot cut in the 


mountain, thru which the highway passes beneath. Note the 


welded pipe and braces supporting the suspension cables. The 
welding work of this line was directed and handled by the 
\. O. Smith Corporation of Milwaukee, Wis., which company 
also furnished the pipe for the line. Lining and back filling 
was by the Macco Construction Company of Long Beach, 
Calit 


Training Welders for Industrial Work 


By C. D. Moore? 


tline was given of the procedure followed by the West- 
ighouse Electric & Manufacturing Company in training 


|‘ \ PREVIOUS article published in this magazine an 
ou 


welders in the school. Of course, anyone who understands 


welding and its many divisions and applications will know 


that 


the experience gained in the welding school is only the 
beginning, and that many things have yet to be learned before 
the welder can be considered a skilled workman. 

herefore, we are giving here the continuation training 
gram for welders as it is conducted for men in our own 


In order that the student may learn the art of fusing metals, 
t is necessary that he be placed under conditions that are 
as nearly ideal as is possible so that he may give his entire 
attention to the operation itself. For this reason, the school 

equipped so that the student may sit in an easy position 
during the preliminary training, and will not be required to 
change positions to any great extent. His mind and body, of 
course, become trained to work under these conditions. Each 
student is enclosed in a separate booth where he can devote 
his entire attention to his work. He is not bothered by the 

ing of material about him on the floor, nor by cranes 


movi 


conveying loads overhead, neither is he annoyed by the flash 


coming 


g from other welders working close to him. 
» - - . . . - 
Because of the favorable conditions in the school the fun- 
damentals of welding may be taught very thoroughly, and the 


Student 


may acquire a good knowledge in the theory of weld- 


ing. After he has completed the course of instruction given 
in the school, he is placed in the shop as a regular welder, 
bu illowed to work only on the easier jobs. As he ac- 
quires skill and experience he may be advanced to higher 


class work, 
t least two months after the student has been placed 


‘gular workman, he follows a prescribed course of 


: a of Trades Training, Westinghouse Electric 
, 1. 


Mfg. Co., E. Pitts- 


training somewhat similar to that of the school except that 
he works on actual productive work. The foreman of the 
welding school makes daily visits to each welder and gives 
special instruction on whatever kind of work the man may 
be doing. As mentioned in the previous article, each welder 
is required to make a test piece each month. This is done 
to guard against the possibility of any of the welders be- 
coming careless and turning out inferior work. 


In the shop the welder must necessarily work under many 





A Comfortable Position Improves the Quality of Welds on Small 
Work 


different conditions, at one time he may be working on small 
work, at another time he may be working on large work that 
will require a greater amount of current and larger metallic 
electrodes, and the same man may at times be placed as a 


welder on the erection of large buildings. Im any case it 1s 
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important that he have a good working knowledge of the ture. The course should also include instructi 
expansion and contraction of metals under various degrees acetylene cutting and welding. 

of heat. He must be able to work while lying prone, sitting, 2. Testing equipment should be provided for 
or standing erect to do overhead welding. He also must be specimens as they are made, so that the student 1 
able to weld the different grades of steel and alloys. see the results of his work and the instructor be 

Training under all these different conditions cannot be out things to be avoided. 
given in the school, therefore, it is necessary that part of it 3. The instructors in these schools should be 
be done in the shop under actual working conditions. All the pass an examination and demonstrate their abilit 
should be, not only expert welders, but also skilled 
or fitters. 

4. The entire course should cover a_ period 
two hundred and fifty hours. 

5. Care should be taken in selecting men for 
the welding school. As yet no method has been 
than the destruction of the weld by which the 
welders in the shop may be inspected, except for 
pearance. Therefore, we must depend upon th« 
the conscientiousness of the men doing the worl 

6. The school should make a special effort 
pride of workmanship of the student that would 
from turning out anything but the highest 

7. At the completion of the course the 
given a test consisting of a number of 
Those who pass the test should be given a certif 
the kind of work done and the degree of skill 

These men could then be hired by manufacturi 


Student Welding on Structural Steel 


training must be done by men who are expert welders and 
instructors. 

It can be readily seen that the only practical place for a 
welding school is in the shop where welding is being done. 
The development of welding has been going on very rapidly 
the last few years, and in order that industry may take full 
advantage of this development, we must keep ahead or at 
least abreast of it in training men to do the work. In this 
way only, can the engineers go ahead with the design of 
welded apparatus and the manufacturers obtain the reduced 
factory costs that are possible in welding. 

Welding in itself is a trade, and cannot be learned from 
lectures or the study of a book alone. It is an art that must 
be learned by practical experience and plenty of it, and for 
this reason it is difficult for the independent welding school Weldbid tn w Pébrested Mackinery Part 
to do a good job of training. 

and perhaps, with very little additional training 
as regular welders, but unless these conditions ar¢ 
students in such schools will not receive satisfacto1 
and will be unable to find permanent employment 

Even so, it will always be necessary for the manut 
concerns to do a large part of the training, since cont 
gained and skill acquired by doing actual work, an: 
the work is of a special nature that cannot be antici; 
the independent school. 

The illustrations which accompany this articl 
various conditions under which a welder is required 
It also shows the different positions that he is re 
maintain while working. This kind of experience, 
cannot be given in the school. 


> 


Los Angeles Section of A.W.S. 
. 4 a 
Discusses New Boiler Code 
_ Oe DL The regular meeting of the Los Angeles sectio1 
The Welder is Often Called on to De Work in Thie Pesition American W elding Society was held in the evening 
When Working on Pipe Lines 16th. An interesting discussion was entered into by 
of the members and visiting guests on the subject 
However, if we are to have independent schools, they chining or sand blasting edges of plates to be flas! 
should be placed under the jurisdiction of the Department of | Mr. Page of the State Boiler Inspection Commis 
Public Instruction or the State Board of Education, and assistant, Mr. Evans, gave some interesting remarl 


should be required to comply with rules and regulations as ing a tentative code for state or national qualification 


1 


specified by that body. ers, especially to men welding on pressure vessels 

1. Each school should be equipped with enough modern Smith, a local member, prepared a summary of the n 
electric arc welding machines, ot both the single and multiple Code as applied to Unfired Pressure Vessels, and le 
operator type, so that each student would be able to get at cussion in which the salient features of the new 
least eight hours of practical experience to one hour of lec- defined. 
















How to Weld Brass and Copper Pipe 


Investigation Shows Bell-Type Joint to Be Stronger and the Short-Bell More Eco- 


nomical—Bronze Filler Material Provides a Stronger. More Homogeneous Joint 


YN ount of the fact that copper and brass do not rust, 

() therefore offer great resistance to corrosion, there is 

increasing use of brass and copper piping and tub- 

e construction of water lines in industrial buildings, 

ldings, and residences, particularly in those localities 

water supply has a strong tendency to corrode iron 

pipe. The fact that the use of the oxy-acetylene 

process for making these pipe installations has as 

lvantages in the case of copper and brass piping as in 

case of steel pipe is well demonstrated in an article in the 

lune issue of Oxy-Acetylene Tips, from which the following 
is abstrated: 

The big economic advantage of welding in this application 

; immediately apparent when a comparison is made with the 

use of threaded fittings. The wall thickness of a threaded 

ece of pipe must be heavier than a welded pipe, assuming 

the same pressure conditions, because the wall must be heavy 

» take a full depth thread and still leave sufficient 

In other words, if the pipe 

sufficient metal at the bottom of the threads, there is an 


nough t 


ckness to carry the pressure. 


xcess of metal over the rest of the length, whereas with 
velded tubing, there is no reduction of cross-sectional area, 
ind therefore thinner wall pipe may be used to carry the same 
pressure, and since material is money, the cost of tubing for 
elded water systems will be appreciably less. 

Furthermore, the joint which is welded becomes an integral 
part of the pipe itself and is equally strong as the base metal. 
No dependence is placed on white lead or on the closeness of 
echanical fit to insure a tight joint. This is of particular 
lue where lines are run in inaccessible places or set in con 
‘rete where repairs could be made only with extreme difficulty. 


Welded installations, therefore, mean a_ greatly reduced 


maintenance cost, which is the great bug-bear of mechanical 
joints. 

\n exhaustive investigation was recently made by the Union 
Carbide and Carbon Research Laboratories, Inc., to deter- 
mine the most desirable type of design for joints in copper 
and brass tubing, the best welding procedure, the most suit- 
able welding rod, the weldability of the joints in various posi- 
tions, and the relative strength of the various joint designs. 
\s a result of this investigation, there have been recommended 
standards of procedure for the bronze welding of copper, red 
brass, Alpha brass and Muntz metal tubing. 
the copper welding rod used was Oxweld No. 19 cupro weld- 


In these tests, 


ing rod and the bronze rod was Oxweld No. 21 high strength 
bronze welding rod. 

In the case of the tests with copper tubing, three types of 
joints were investigated These were butt weld, long-bell 
and short-bell joints. The belled joints were formed by driv- 
ing a dolly or tapered plug into the pipe until the desired 
shape had been obtained. This works all right in a laboratory, 
but it is recommended that a better method for obtaining a 
short-bell is to flare the end of the pipe on the horn of an 
anvil, using a wooden mallet. This can be done by hand. 
The tensile tests made indicated that the short-bell type of 
joint is just as strong as, if not stronger than, the long-bell 
type of joint, and since the short-bell type has the economical 
advantage of using up less material; the use of this type 1s 
-ecommended 

Full strength welds were obtained in 34-inch copper pipe 
using either the copper or the bronze welding rod. The ten- 
sile strength of the pipe metal as annealed by the welding 
heat averaged per square inch. The bell type joint 


butt joint when the pipe was welded 


proved super4r1o 
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Result of Tensile Test 








A Short-Bell Type of Bronze Welded Joint in Red Brass Pipe. Cut-away Section of This Joint is Shown in Center View. 
is Shown on the Right 












H) H kk 
in a vertical position, and both types proved satisfactory for 


making a horizontal position weld. The bronze weld, how- 
ever, was found to have a distinct advantage over the fusion 
the weld from the solidified 
rapidly, making the weld much easier to control to avoid 


In the case of 114-inch copper water pipe, the bell 


weld, since metal former less 


porosity. 


type joint made with bronze welding rod proved to be de- 


























Z 


How Brass Pipe is Prepared for 75-Degree Bevel Short-Bell Joint 





cidedly stronger than joints made with copper rod, whether 
the joints were made in a vertical or horizontal position. 
Tests were also made on all three types of joints on 1 inch 
inch pipe of red brass, using the bronze welding rod. 
On the smaller size, the bell joints all broke in the base metal 
adjacent to the weld at an average strength of about 39,000 
lbs. per square inch, which is the strength of red brass pipe 


and 2'% 
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This Shows Completion of Recommended Design for Short-Bell 
Type Brass Pipe Joint 


when annealed by the welding heat. All of the butt joints 
broke at low strength either through the weld metal or along 
the scarf. The bell type of joint is therefore recommended as 
being superior for either vertical or horizontal position welds. 
Similar results were obtained when the same tests were made 
on the 2% inch red brass tubing. A test was also made on 
the larger size pipe by using strips cut from the base metal as 
welding rod. This was unsatisfactory, as the weld metal 
proved difficult to control and developed porosity. 

Satisfactory results were also obtained using the bronze 
welding rod on pipe made of Alpha brass. All of the bell-type 
joints welded in both horizontal and vertical positions broke 
in the pipe metal at the full strength of Alpha brass annealed 
by the welding heat. The butt joints, however, were not sat- 
isfactory. They did not show as high strength and there was 


WELDING 


ENGINEER 


great difficulty in preventing the weld metal fro 
into the inside of the pipe. 

The welding of Muntz metal presented an entire 
situation from that presented by y of the 
alloys previously mentioned, because the melting 
alloy is as low as that of the bronze-welding rod 


herefore 


any 


of the welding rod and the base metal is t 


The short bell joints made in 1 inch diameter My 
pipe using the bronze welding rod showed a stret 


36,000 Ibs. per square inch, which is more than 


the average service Of water pipes. Some 

the appearance of the weld in Muntz metal 

by using a flame with excess oxygen but th 
was observed that there was an increase in tl 

in the pipe when vertical welding was performed 

The general recommendation made as a resu‘t 

vestigations is to use the short-bell 
bronze welding rod for the various types of coppe1 
pipe and tubing which are now in general comme 


oft  yoint 


t\ pe 











A Welded Brass Hot Water fystem Using Short Radius 


Short-radius turns designed especially for 
been used extensively in making steel and wrought 11 
installations. 


These short-radius turns are now avail 


Turns 


welding 


brass and simplify both the design and the construct 


welded brass piping systems. When these are used 
of the straight length of pipe is flared in each case 
fit over the end of the short-radius turn. 

To meet the general demand for specifications covet 
oxy-acetylene welding of steam and hot water brass 
in the industrial and building fields, the Linde Air | 
Company has prepared a recommended specification 


may be added to or incorporated in any general speci! 


for piping installations. 
jects as the selection of the welding 
operators, the making of line joints, the making 
fittings, and the testing and repairing of leaks. 


o! 


These Specifications cover su 
rod, qualifica 











Tate id of work. 


roven Production Welding Methods 


A Study of Various Welding Departments Indicates Success- 


ful Results Are Based on a Few Fundamental Principles 


x 


iriety of problems involved in the use of welding 


sses in fabrication makes it necessary to restrict the 


rmulation of standard methods to a few general principles. 
me does not go far in his investigations, however, without 

at production managers of widely different types of 
ticles have considerable opportunity to profit by acquainting 


mselves with the methods used in other shops. In this 
ticle are given the methods used in production welding in 
few plants in the Los Angeles district, with illustrations 

ich show some interesting design features. 

Welding in various forms and processes is employed by the 

Istrom Metallic Door Co., in their Pacific coast plant in 
Huntington Park, Calif. Figure 1 shows an electric welder 
work on a steel door frame. Figure 2 pictures an oxy- 
icetvlene Operator at work welding a flush door. This job is 
so handled by electric are and is frequently done by this 
process When the shop work permits. 
to 18 gauge cold rolled steel. 
gauge furniture steel. 


These doors are of 16 
The frames are of 12, 14 and 16 


Figure 3 is a view of the spot welder at work on rein- 
forcing sections of a metal door. This process is also used 
on the frames, skeletons of the doors, and channel reinforce- 
ment iron in the doors. This affords a nice finished job as 
compared to the metal doors of olden times when all doors 
and frames were of all riveted construction. 

Figure 4 gives an idea of the way the finished doors ap- 
pear, just before the final coat of paint is to be applied. 











Figure 1, 
Welder Makes a Neat Job on a Flush Door while (Figure 3) 


Arc Welding a Door Frame. Figure 2. The Gas 


the Spot Welder Adds Reinforcement. 
Paint is Applied. 


Figure 4. Doors Before 


s two doors complete except for the finishing paint 
hese doors and frames are finished in all shades and 
When finished, 
, ference between the painted job and real wood is very 
limecult to detect. 


and to represent every kind of wood. 


Specially made steel tables of welded construction for the 
Id work on the company’s products have been built, 

provide means for executing the finest and most accu- 
These tables are made to hold a door to 
a fit to five-thousandths of an inch. A view of one 


tables is seen in Figure 2. 


4] 


\ new labor-saving machine is being put on the market in 
the form of a recently patented device for applying plaster 
and concrete for many different uses. It applies the mixture 
as a paint sprayer applies paint. Fig, 
3 shows the machine in operation, applying a coat of cement 
to the outside of a steel pipe. 


to a surface very much 


The machine is being manu 
factured by the Conley Plaster Machine Co., of Los Angeles, 
Calif. 

The machine, when completed and assembled, is mounted 
on a trailer truck and can be easily and quickly conveyed 








Figure 5. Welded Cementing Machine Applying a Protective 


Coating to a Steel Pipe Line 


from one job to another by this means. It weighs about 
2,200 pounds, and is four feet wide, four feet high, and seven 
feet long. The 


which incloses the motor 


welded 1144x14%x‘%-inch angle 


superstructure 
and mixer is constructed of 
iron, as pictured in Figure 6. 

The trailer frame, shown in Figure 7, 
4-inch angle 


is sturdily built of 
iron. <A double 3-inch angle iron welded to- 
gether forms the trailer tongue, to which is welded a steel 
coupling at the end. The double angle iron welded together 
to form the tongue, it is believed, adds extra strength over 
the use of an l-beam, as was originally designed. The hop- 
per, shown in Figure 8, is of 16 gauge sheet iron and mounted 
on 1144x1%xre-inch angle iron. 

By the use of welding the cost of production of this ma- 
chine was greatly reduced over methods covered by the orig- 
inal designs and specifications, which called for a major 
portion of riveting and bolting. Added strength, together 
with a reduction in the weight of the machine, was also 
realized through the adoption of all-welded construction. 

This machine appears destined particularly to affect the 
work of imbedding steel pipe in concrete for long-time pres- 
ervation in cases where this is essential. A great saving in 
time and material in this one use of the machine will be 
effected. It is claimed by the manufacturers that a one-half- 
inch coat of concrete can be applied with the machine to a 
steel pipe without the use of any mechanical adhesive agency. 
Tests covering this operation have been made which prove 
it successful. This thin coat of concrete will preserve the 
pipe from corrosion or other deterioration. As a result of 
this development, it is prophesied that pipe line companies 
will adopt the use of much lighter pipe, due to this elimina- 
tion of the action of corrosion, which should materially reduce 
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the cost of pipe lines of the type that require concrete im- 
bedding. 

A plant which maintains a high degree of efficiency in its 
welding work, not only from a standpoint of equipment and 
up-to-date methods and workmanship, but also which looks 
to the health, comfort, and welfare of its employes, is main- 
tained by the Day and Night Water Heater Company, of 
Monrovia, Calif., where a large amount of welding is done. 
Different welding are employed in different 
phases of the manufacture of the company’s products. 


processes of 


For more than twenty years this company has devoted its 
efforts to the manufacture and improvement in design and 











Figure 6. The Superstructure Welded from Angle Iron. Figure 
7. This Trailer Frame is Stronger and Lighter Because it Is 


Welded. The 16-Ga. Sheet Iron Hopper and Mounting is Shown 
in Figure 8. 


J 





construction of water heaters, water coolers, and water soft- 
ening equipment. The improvements and development which 
this company has made in their products have placed it in a 
position of prominence among the Pacific coast companies, 
and, to an increasing extent, has won the recognition in the 
markets of the entire western section of the United States as 
well. 

The manufacturing plant is located on an eight-acre tract 
with a floor space of 60,000 square feet, and is one of the 
most modern plants of its kind in the entire West, in con- 
struction layout and facilities as well. The buildings were 
designed and constructed with the definite idea in mind of 
erecting a highly developed plant with all work allocated for 
efficient input of raw material and output of finished product, 
so that each department would function as a unit in perfect 
relation with every other department. The plant buildings 
are interconnected with concrete runways for quick and effi- 
cient transportation of material and products from one depart- 
ment to another. Specially designed steel platforms, bins, lift 
trucks and containers are provided for material so that these 
materials may be moved with a maximum of speed. 

A two-ton all-electric traveling crane is used for the han- 
dling of heavy loads of raw materials, such as sheet steel, 
lumber for crating, zinc, and fittings, ete. 

Figure 9 is a general view of a corner of the welding room 
in which can be seen several welders engaged in the different 
welding operations in the construction of water heaters. An 
unique and practical feature in the welding department is 
the color scheme of the painting of the walls and ceiling. 
From experimental tests and scientific study, it was concluded 
that orange color more effective'y eliminates the glare and 
reflection of the electric arc, and as a result of this investiga- 
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tion, the company painted the interior of its welding de 
ment a bright orange color, with satisfactory and ple: 
results as is vouched for by the workmen in that depart: 
One large generator room holds four 400-amp. el 
welding sets, which furnish all the power for electric y 
ing. A convenient and practical system for transmitting 
electric current to the arc machines is in use here, whic 
arranged by copper bus bars being run the entire length oj 
the welding department with leads dropped down every fifteer 
feet, which supply leads for each operator's electrode. 
Specially made jigs and turning devices are used for 
welding of all tank heads, bottoms, and heating flues, 
Figure 10 shows one of these turning devices on which a | 
is placed and which holds it at the proper angle. Revolving 
rollers operated by an electric motor through a chain 
and belt drive combination turn the tank at an even 
speed, enabling the welder to make a uniform weld. In 
operation a semi-automatic welder is used, being a flexible 
hollow shaft through which the welding rod is automati: 
fed. It is held by the operator at one set position and c 
pletes the welding operation as the tank revolves. <A 
view of this flexible electrode feeder is seen in Figure 
This is one of the improved methods which the company 
developed, and has resulted in the elimination of the diff 
culties formerly encountered in securing uniform welds i: 
joining the concave top to their tanks. Production has 
been materially speeded since the installation of the new turn 
ing device and semi-automatic welder. Figure 11 also show 
another illustration of the semi-automatic welder in action 
This photo shows a tank placed on a similar turning device 


1 


However, in this case the turning is done by hand and not by 
machine. The operation shown here is the welding of 
bottom of the tank, an operation not so difficult as the concave 
heads, and for that reason the automatic turning is not neces 
sary. 


An automatic seam welding machine, which does the we 











Figure 9. This Well Arranged Welding Department 


ducive to High Grade Workmanship. 


is Con 


ing of the longitudinal seams on the heater tanks with a 
production of from 20 to 40 tanks per hour, is one of t 


machines being used. A view of this automatic welde1 
operation is shown in Figure 12, with the operator watching 
the machine for any irregularity in its work. 

Specially designed hydraulic presses are used in the manu 
facture and setting of the heads and bottoms and small part 
for all of the tanks. These 200 
capacity. 


presses range up to 

The “hot-dip” process is used in the galvanizing plant 
which is one of the most up-to-date of its kind on the Paci 
coast. The plant is equipped with two overhead elect 
cranes for handling boilers to and from the pickling vats ; 
galvanizing kettle. Automatic heat controls are used to ma 
tain temperature of both the pickling acids and galvaniz 
metals, which eliminates the danger of error in coating 
tanks. 
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Figure 10. Special Revolving Jig Assures Uni- 
form Welds. Automatic Electrode Feeder is 
Shown in Figure 11 
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Figure 12. 


An Automatic Welder for Longi- 
tudinal 


Seams Speeds Up Production 











feature in the construction of the heating element of 

this company’s water heater is a welded spiral fin which sur- 
rounds the heater flue its entire length. The water is thus 
heated quickly as it travels the long spiral pathway from 
bottom to top of the boiler around the three-inch center flue 
through which the hot gases of combustion travel. Most of 
the heaters are equipped with automatic self-acting safety 
burners. The working part of this safety feature is constantly 
motion under operating conditions, the construction of 


which is of stainless steel and will not corode. This makes 


( NE of the most commonly accepted advantages in the 

use of the electric arc in pipe construction is the ability 
to fabricate in long lengths, thus limiting the number of field 
joints, 

\n entirely different the above has recently 
presented itself in connection with the subway construction 
in New York City. In other words, 
welding has shown its advantages both on the “long or short” 
of it. 


Koute 


aspect to 


work now in progress 


103, 
Construction 


the 
through street, on the 
lower East Side, eventually to connect up with a new tunnel 
under construction at Rutgers street. At Essex and Delancey 
streets it was found necessary to carry the new subway un- 
derneath the existing B. M. T. 


sections 1 & 2 is being constructed by 


Corson Corp., Essex 


structure and to provide per- 
manent underpinning for the latter. 
Subway construction in New York is exceptionally difficult, 


and presents many new and intricate problems. When the 


Manufacturers Welding Company, Inc., Brooklyn, N. Y. 
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A Few of the Completed Shells 
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Welded Shells Prove Cheaper Than Pipe 


By Louis Stieglitz’ 


this part dependable and free from danger of sticking. The 
operation of this device is based upon the unchanging char- 
acteristic of metals which expand when heated. 

The company has installed one of its own mechanical re- 
frigeration units in its plant for the comfort and welfare of 
its employes. This unit provides cool water at all times for 
workmen at numerous bubbling fountains located at the vari- 
ous work centers of the plant. W. J. Bailey, founder of the 
company in 1909, is still president and general manager of 
the plant and organization. 


final chapter is written, it will be found tnat welding has 
played a very important part in the solution of some of them. 
Driving pipe piles for this job was manifestly impossible, 
due to the low head It was therefore finally decided 
to resort to jacking short sections of pipe, by the hydraulic 
method, and filling them with 
permanent piles. 
The specification called for 4000 to 5000 lengths of 16-in. 
O. D. pipe vs-in. wall and 4 feet long. 
used with a jacking or driving sleeve, con- 


room, 


concrete, tO remain. as 


These were to be 


nm < 


myunction 

















The Welding Jig with Cylinder Shell Tacked and Ready to Weld 
necting up the sections as they were jacked into the ground, 
by means of this sleeve. 
wall 
would have involved considerable labor and expense. Stand- 
ard steel pipe, as we know comes in random lengths of 18 
to 22 ft. To make this pipe usable on the job would have 
involved marking off, re-handling, laying out, and either 
machine or oxy-acetylene cutting it into the required lengths, 
with a considerable wastage of the left over pieces. It 


To have used standard steel pipe 16-in. O. D. fs-in. 


Was 
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Bringing Shell to Circular Shape on Jig 


therefore decided to use electrically welded pipe in 4-foot 
sections. 

Sheets of ordinary #s-in. tank steel were obtained. These 
were passed through a set of bending rolls to form a circle 
16 inch diameter by 4 feet long. From the roller, they were 
where the rolled cylinders were 
drawn together to form a butt joint, and tacked along the 
seam. Following this, they were passed along to the electric 
welder, who seam. It found 
after welding that due to the high current used (350 to 400 


passed along to a tacking jig, 


welded the longitudinal was 
amperes), there was a tendency for the cylinders to contract 
and become oval, or egg shaped. Various methods 
tried to eliminate this feature without Finally a 
jig was devised, which solved the problem successfully. 


were 


success. 


This consisted of a heavy tapered steel casting, absolutely 
true in diameter, Heavy lugs of 2% x 2-in. material, were 
This was then 
machined down to the exact inside diameter of the pipe. A 


welded to its face, to act as expansion spacers. 


The Welded Underpinning Casings on the Job 


hook was welded to the center, and the entire thing suspended 
by block and fall from the ceiling. 


After the welder had completed welding, the cylinder was 
passed along to the “straightener”. Placing the jig on the 
open end, immediately disclosed the amount of variation from 
the 
a pressing jig, the cylinder was then brought to true diameter. 
the process was then reversed on the other end. 

\ machined the 
roundness and interchangeability of 


true diameter. By means of sledging, and pressing in 


sleeve was final test as to squareness, 


each end. It is note- 
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worthy that in almost 25,000 lineal feet of welding re: 
for this job, there was not a single failure of the weld d 
any operation. 

Based on the above method, in comparison with th 
of standard pipe, there was a saving to the 
almost $10,000 which is certainly a considerable ite: 
these keenly competitive days. 
> 


Welding Used in Installation 
of Gas Booster Plant 


The accompanying photograph is of a gas b 
station recently installed in the Venice oil field of sout 
California. The plant belongs to the Industrial Fuel | 
pany of Anaheim, Calif., and connects with a 10-inch 
from the Venice field, supplying the Southern Calif 
Gas Company with a portion of the gas furnished by 
company for consumption by the city of Los Angeles 
there is a 


deal of welding, which is principally done by the oxy 


custon 


new 


In the erection of one of these plants, 


Sy 


bre 


: 7oe 


The Oxy-Acetylene Process Plays a Large Part in 
the Installation of Oil Field Equipment 


ylene process. Tying in the lines, making connections 
the engines, together with general work of installing 
power units, require considerable skill on the part of 
welders. 

This plant contains three units, which are the new 
200-horsepower 


| ype 
Installation 
welding work was handled by the Fluor Construction ( 
Los Angeles. 


A New Kind of 
Magnetic Test 


Cx oper-Bessemer make. 


> 


Much interest has been shown in inspection methods ot 
non-destructive variety in which the magnetic properti 
the metals inspected have been put to use. Experime 
work both in this country and abroad has resulted in sev 
types of apparatus for inspection by the magnetic method 
new development along this line was the report discusse 
a recent joint meeting of the American Welding Society 
the American Society for Steel Treating at New York ‘ 
In this case the iron dust used has been developed in 


form of a magnetic powder. The method has been used 
the detection of longitudinal seams and other defects in s« 
less tubing and wire. It also has been used for 


of quenching strain cracks in 


the detect 
heat treated products and 


forging cracks and grinding cracks Fatigue cracks 


ilso been detected 


cealed beneath plated surfaces have 
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Hints for the Welder 








Flux Holder Saves 
Time and Gas 


By R. C. Liebe 

\fter wasting more welding fluxes than used, covering a 
period of two years in the welding department of my shop, 
an idea was hatched and put into effect that answers a two- 
fold purpose. 

rhe average welder merely puts his cans of welding flux on 
the welding table or floor and when welding with his dark 
goggles over his eyes, feels about in the dim light for the flux 
while the torch wastes valuable gases, and even if he is suc- 


. ore FLUX CANS. 
ce “0. 

<< a WELDING TABLE 

SHOP WALL. 
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£16. 2. WELDING TABLE 











cessful in getting the filler rod into the can, time and gas 
are lost. Frequently the can is turned over, wasting much 
of the contents which cannot all be gathered up. Much of the 
time we have several cans of flux handy for welding different 
metals requiring separate flux, which makes the spills more 
frequent and the waste greater. Experienced welders know 
most of us are guilty of these wastes in gas, flux and time 
for lack of a method of preventing them. 


Note the remedy 
illustrated in Figure 1. 


This consists of a strap of iron 4x2 
inches and some 2 or 3 feet in length with one end bent to 
form a square some 6 inches down with a bracing strip of 
iron welded underneath as shown. On this 6-inch end which 
forms a square, a strap hinge is tack-welded, the free end of 
Which is made fast to the with This is so 
mounted that the end of strap will easily swing over the 
welding table at any point desired. 
cans (flux cans with covers) are 


wall screws. 


Three or four empty 
riveted through the bottoms 
to the extension end of the iron strap as shown, providing 
containers for No. 1, 
flux, ete. 


cast iron flux, No. 2, brass and bronze 
As many as desired can be used. Cans are painted 


diferent colors to represent the different fluxes. In welding, 


++ 


HEN YOU FIND a new way to do a hard job, or finish a particularly interesting weld, can you describe 

how the work was done? ..... . . Have you learned some little stunt every welder ought to know? 

- +++.» Write to us about these things ..... . This department helps you welders to help each other. 
Write up your ideas any old way and just make rough pencil sketches . . . . We'll fix them up for publication. 








the swinging arm is pulled within reach, bringing the flux 
over the work and the welder with a little practice soon learns 
to dip his rod without taking his eyes or torch off of the work 
by knowing its location. turned over cans, 
waste of flux or gases in the use of this simple device, and 
any one can easily make it. When the job is finished, the 
flux holding arm is pushed back against the wall out of the 
way until more work is put in place, when it is again recalled 
for handy use. 


There are no 


\, shows hinge; B, rivets to bottoms 
strap iron formed as shown with brace. Mini- 
ature table merely shows position for mounting device handy 
to work. 


Referring to Figure 1, 
of cans; C, 


ee 
Figure 2 s 


wall at FE, 


hows top view of device folded back against the 
with can tops in view. At D, is shown adjustable 
or swinging feature described. We estimate a large saving of 
gases in a year’s use, and our flux lasts twice as long as 


formerly 


ad 


The Welded Crank Case 
Finished the Race 


During the preliminary trial runs for qualification in the 
recent Indianapolis races a 16-cylinder racing car “threw” a 
connecting rod, 
crank case of the machine. 


which caused considerable damage to the 
Since the time before the race 
did not permit ordering a new aluminum casting, some other 
means had to be found to place the machine in condition it 
it were to compete in the 500-mile grind. Knowing of the 
possibilities of oxy-acetylene welding the backers of the ma- 
chine took it to the X-Welding Company, 620 Pierson street, 
Indianapolis, Ind., where M. H. Davis considered the possi- 
bilities of making a welded repair that would stand up under 
the severe strain of the long race. On examination Mr. Davis 
found that the biggest handicap that he had to overcome was 
the replacing of the broken section, all the parts of which 
were lost when the break occurred. After careful considera- 
tion, he decided that he could make a successful repair and 
was accordingly given the job. 

To get the outline of the missing section, a piece of fairly 
stiff cardboard was placed on the inside of the case directly 
over the break. With a pencil the edges of the break were 
traced onto the cardboard, which was then trimmed along 
the pencil lines. A piece of 20-gauge steel was then used to 
secure the exact curvature of the case at the point of break. 
The next step was to transfer the outline of the missing part 
to the steel. 

In building up the patch, Mr. Davis used square cast alu- 
itself. 
These were broken up into short sections and placed on the 


minum rods having the same expansion as the case 


steel pattern in such a way as to secure the correct curvature. 
With a welding torch he then fused the rods together, build- 
ing up with additional metal to secure necessary thickness for 
projecting faces. 


The steel plate was then removed and the 
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back of the piece welded together in the same fashion. The 
next step, after the piece had cooled, was to fit it and tack it 
in position for welding. When this was done the whole case 
and patch were carefully preheated with artificial gas to take 
care of the expansion and contraction due to welding. In 
all the welding a good grade of aluminum flux was used to 
take care of oxides formed and to assure a good sound joint. 

The entire job was finished in six hours at a cost of ap- 
proximately $40.00 and the saving to the owner of the car 
was $250.00. If it had not been for the experience of Mr. 
Davis in doing jobs of this kind and his ingenuity in building 
up the missing section, this particular car would not have 
been able to compete in the race, for a crank case of the type 
required was not available at any price. 


Welders Make Their Hoists 
To Order 


Job welding shops cannot handle a very satisfactory variety 
of work without being provided with some form of hoist for 
handling the heavy pieces. It is so economical to make up 
the required equipment, particularly when scrap material can 
be used, that many shops have built hoists, both portable and 
stationary, to suit their individual requirements. The illus- 
trations in this article show a group of hoists made by shops 
in the California oil field district. There is such an abun- 
dance of pipe always available in the vicinity of petroleum 
industry operations, and pipe shapes are so satisfactory as 
structural members when assembled by welding, that it is 
quite natural to find the welders in this territory making 
generous use of pipe in their fabrication work. Since in 
practically all localities there is almost always at least a small 














Figure 1. (Left) A Portable Welded Hoist Made of Pipe and 
Standard Shapes. Figure 2. (Right) Heavy Duty Hoist Which 
Incorporates Several Unique Features. 


amount of scrap pipe available, welding shops in other sec- 
tions may find here a useful suggestion. 

Figure 1 shows a portable hoist built primarily for lifting 
steel jacket forms from concrete sewer pipe. This hoist, 
which was designed and built by E. E. Olds, of the Olds Ma- 
chine & Welding Shop, King City, Calif., is constructed of 
three-inch angle iron for the frame, 
iron for the base of the mast. 
inch pipe. 


with six-inch channel 
3races are of one- and three- 
The boom is of two-inch angle irons. The wheels, 
forming the portable feature of the hoist, are of welded con- 
struction throughout. The “tires” are ordinary oil well casing 
with spokes of two-inch strap iron cut, welded and fitted to 


form a solid disc wheel. 14-inch holes were bored for the 
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axles, which are of ordinary shafting. 


Hubs are pie 
pipe of a size to fit the axle and welded on each side 
Olds features general machine and welding work of all 
He has followed this line of work for fifteen years, 
which have been spent in his present shop in King City 


* * * 


A unique type of welded hoist is in use by the Riege: 
Works in Taft, Calif. Figure 2 shows this job. Mr. R 
who, in connection with his machine shop, handles ney 
second-hand oil field equipment of all kinds, 
sary to 


found it 1 
construct some sort of portable hoist for lifting 
moving heavy machinery and equipment from one part 
storage lot to another, loading and unloading, etc. An 
taxicab was commissioned to furnish the power and por 
feature of the hoist. On the end of the frame was bui 
hoist and winch, as shown in the picture. 











Figure 3. A Stationary Unloading Hoist for 


Handling Heavy 
Materials. 


The hoist, which is of all-welded construction, is six 
drill pipe for the mast, and the boom is four-inch pipe. | 
inch strip iron for strengtheners and three-inch pipe 
braces finishes the description of the major portion of 
material used. 
struction. 


There are no bolts or rivets used in the 
The hoist has a capacity of three tons.  Lifti 
is, of course, done by a winch operated from the motor of 
truck. On account of the sand in which this portable 
has to operate, rubber tires as used on ordinary truck 
very impractical by reason of the danger of stalling 
lack of proper traction. Thus the idea of removing the 
from the wheels and welding thereon pieces of two-inch 
in cluster form was tried out and adopted. This 
inated the danger of flat tires often caused by excessive | 
being handled, and an extra saving is 
elimination of the necessity of buying new 
more, the “type” this way 
more effect've in sand by reason of their caterpillar-like 
struction. 


, 
also ¢ 
also realized in 
tires Furt! 
of tires developed in are n 
Here welding was also put into practical use 

of Mr. Rieger’s welders. D. Harrington, is seen in the pict 
which also shows the hoist easily handling an oil well 
line weighing in the neighborhood of two tons. 


* * * 


Figure 3 is a back-door view of the branch shop of 
Oil Well Core Drill Company at Taft, Calif. This comy 
has just recently completed the construction of the all-wel 
crane extending out from the rear of the shop, which is 
for handling heavy oil tools, equipment, ete., in all mat 
of repair work, welding, etc. The main supports of 
crane are six-inch pipe to which are welded the cross n 
bers of three-inch drill pipe. 3races are also three-inch 
and welded. The track of the crane is made up of two pi 
of I-beams, which were welded together. This affords a 
venient means of loading and unloading heavy equipment 
machinery and conveving it to and from the shop. Ex 
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sion. to the crane can be added at any time in the future. Note 
. iber of large size bits in the foreground of the picture. 
rl bits are the Guiberson make, which is widely known 


hroughout the oil fields of California. 
shown here weigh over a ton each. This company features 
general welding of all kinds in addition to their specialty 
§ servicing drilling bits and core barrels. A. W. Young, 
ger of the branch shop, is shown at the left in the pic- 


The largest ones 


rire 
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Welded Gang Tool Holde 


Speeds Up Production 


By Jesse Alley 

Where a series of cutting tools are required on a given 
iob considerable time is spent in changing them which adds 
to production costs. In the accompanying sketch is shown 
a gang tool holder that can be easily made by the welding 
shop which I have found eliminates a great deal of the time 
spent in changing tools. 

A piece of bar steel of suitable size is machined as shown 
n the left and then four slots 


14x13% inches are milled as 
shown in the side view on the right. A copper form is then 


prepared, as shown, with the ends tapered and !% inch wide 
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by '2 inch deep. This is placed in the slot and weld metal 
deposited flush with the top of the holder. After the deposited 
metal has cooled the copper form can be driven out, since 
metal deposited with the are will not fuse with the copper as 


GANG TOOL HOLDER 


and Bow = | ~ 


ae 





Copper Form 


- 7 ‘ 
rae ” 
—_ _ Y 


Sketch Showing Details of Tool Holder. The Slots ‘‘A’’ Are 
Milled Out and Weld Metal Deposited on Top of 
Copper Form “B.” 


would be the case if the weld were made with the oxy-acet- 
ylene torch. After each slot is filled with weld metal the 
top and sides are machined or ground flush and a tool holder 
is provided at very small expense, but which will save a 
great deal of time in getting work turned out of the machine 
shop. 
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Building a Job Welding Business 


By W. Irving Brockson 


V—Telephone Directory Advertising 


HE telephone, the indispensable instrument in every busi- 
ness house, opens the door of every job welding shop to 
a fertile field of possible business. 

The telephone in your shop entitles you to a free listing in 
the alphabetical section of the local telephone directory, one 
in the classified section and for very small expense to other 
classified listings. 


The Most Used Business Publication 


In large cities and small ones as well, the classified section 
f the telephone book is undoubtedly used more than any 
other business publication. It is a reference book which 
furnishes to any one interested a complete list of all the 
worthwhile business houses in the town. Its very complete- 
ness gives it one of its greatest values. 

People from Maine to California and from Florida to 
Oregon have formed the habit of using the classified tele- 
phone book as a source of information about every kind of 
business under the shining sun. 


Emergency Calls Directed to You 

\ given firm may have gone along for years without using 
welding, and suddenly develop a need for job welding shop 
service. Despite all the good work you may have done in 
the way of signs, direct mail and other forms of advertising, 
you may not have “registered” in the minds of the men who 
ire now in a hurry to get some welding done—and quite 
likely no other shop has either. 

What happens? The first thing this organization thinks 
of, ninety-nine cases in a hundred, is the classified telephone 
directory. The man interested in getting the job done, turns 
to the heading, “Welding” or “Cutting,” etc., looks up the 
firms listed there and gets in touch with one or more of 
them. If vour name is not there you are “S. O. L.”—simply 
out of luck. 

Serves When Memory Fails 
hen, take another case. Perhaps you have written a 
certain superintendent a letter or you have called on him and 


given him a pretty good idea of what you can do. He did 
not have any work at the time but promised to give you a 
chance in the future. 

“Smasho,’—A machine breaks down at ten o'clock this 
morning and a certain part must be welded before the ma- 
chine can be operated again. The superintendent remembers 
your face or your letter but, for the life of him, he can’t 
think of your name or the name of your shop. He says, “I'd 
know the name if I saw it, but I can’t recall it now.” 

What does he do? 


phone book, of course. 


Why, he looks in the classified tele- 
And if your name is under the proper 
heading the chances are that seeing your name in print will 
recall everything clearly to his mind and he “gives you a 
buzz.” 

Free Listings 


Although the custom of charges varies from one city to 
another, it is common practice to award one free listing in 
small type in the classified section to every firm that has a 
telephone. (Naturally the listing in the Alphabetical section 
costs nothing.) When the business is first established it is 
well to get in touch with the commercial office of your local 
telephone company and find out just what their policies are 
with regard to their classified directory and see that your 
shop name is spelled correctly and that it 1s listed as vou 
desire both in the alphabetical and the classified divisions. 


Extra Listings 


Some directories have all the following sections which 
would interest the job welder: 
Welding 
\cetvlene welding 
Gas welding 
Electric welding 
Cutting 


It is a good policy to have the shop name printed under all 
similar ones if they are available. Of course, all 


these or 


48 THE W 


listings after the first one cost a nominal fee per year but 
in most cases it is so small as to be worthy of little thought; 
it is very small indeed in proportion to its value. But here 
is where the worth lies. One prospect will look up the 
heading “Welding,” whereas another will look up “Cutting” 
or “Acetylene Welding.” If you are only under one heading, 
the fellow who does not use that particular one will pass 
you by. 
Bold Type Listings 

In order to have your name “stand out” among those listed 
under any classification, it is sound practice to order your 
name printed in large heavy type, known in printers’ language 
as “bold face.” Such a name is seen much quicker than one 
adjoining it in small type. Furthermore, such prominent type 
very distinctly tends to give the reader the impression that 
your firm is much larger and more important than the ones in 
smaller The telephone company will make a_ small 
extra charge for such type but it is well worth the cost. 


type. 


Display Advertising in Telephone Directory 

The most effective use which can be made of the classified 
telephone directory is through display advertising under the 
headings which logically apply to your business. Such an 
advertisement, occupying an inch or more in depth, stands 
out far more prominently and is seen more readily than the 
names in the printed list. Moreover, it gives you a chance 
to tell something about your business and what you can do 
for customers. When a man looks in the classified telephone 
directory for a welding shop he is obviously interested in 
some service which a shop can give. You should strive, by 
good display and proper wording of your advertisement, to 
have every person who looks up shops in the directory call 
you and not your competitor. 

Someone has aptly said, “The more you tell, the more you 
sell.” This has particular significance when applied to dis- 
play ads in comparison with straight listings. 


City Directories 


In some towns there is a “City Directory” in addition to 
the classified telephone directory and listings and display 
space are available. If these books are in common use, are 
accepted by the people and are revised and reprinted at reg- 
ular intervals by a reliable company or agency, they form 
a valuable advertising medium. However, they should be 
carefully investigated before being used, because they are 
not as uniformly good throughout the country as the tele- 
phone directory. 


a 
Welded Steel Barge Replaces 


Wooden Piling and Platform 
By W. J. Krebs 


Supplanting of wooden piling and platform formerly used 
for the support of oil rigs drilling in the shallow waters of 
Louisiana has been effected by the Jefferson Lake Oil Com- 
pany by the use of a steel welded barge at its Lake Peigneur 
operations at the Jefferson Island Salt dome, Iberia parish, 
Louisiana, according to Arthur 


3arba, Sr., company presi- 





The Welded Steel Barge Which Supplants Wooden Piling and 
Platform for Oil Drilling Rig. 
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dent. The company anticipates savings upward to $1 

by the use of the barge, which was erected on the sh 

the lake. 

During the past number of years the major oil com; 
have drilled for oil extensively in the shallow coastal \ 
and lakes of Louisiana, the work being carried on by th 
ing of piling to support the platform for the derricks 
method has been slow and costly. 

The Jefferson Lake Oil Company has been drilling’ tes 
wells at its sulphur deposit at Lake Peigneur. The field sy 
perintendent, Ed. Laguere, a graduate of Sorbonne University 
Paris, France, an engineer of 30 years’ experience in the Gulf 
and Mid-Continent fields, studied the problem. The answe 
was the erection of a welded steel barge measuring 4()x60y 
5Y4 feet, well strengthened by bulkheads, and provided itl 
a slot down the middle to a point past the center to permit 
the vessel to slip away from the casing of the completed well 
A 67-foot tubular derrick and the drilling machinery 
mounted on the barge, affording a permanent set-up for 
drilling program contemplated. The rig spudded in on 
12 and its operation declared most successful, it being stated 
that vibration is less than when the piling support is utilized 
The barge is of quarter-inch steel and supports the present 
50,000-lb. equipment. 

——— ~ 
Are Welding Used to Advantage 
on These Plate Products 


Two interesting features of plate fabrication are 
trated in the accompanying photographs. 
screw conveyor trough for sand and gravel. 
for conveying sand out of ships. The construction allows 
the water to be drained out at the bottom while the sand is 
carried on, and the sand is washed in the This 


1iius 
Figure 1 is a 
This is used 


process. 











Figure 1 (Top) 200 Feet of Welding Are Used 
Conveyor. Figure 2 (Right) Swivel Hopper 
Construction. Top View is Shown in Figure 3 


in This Screw 
Spout of Weld 
(Left) 


piece of equipment is made of %4-in. steel plate and one pie 
involves the use of approximately 200 ft. of welding. A 
of this is hand work. 

The other two photographs show side and top views 
swivel hopper spout. This is an all arc-welded product, an 
is fabricated of ys-in. steel plate. 
ball-bearing swivel joint. 


The hopper revolves 
A rope attached to the dru 
the top of the hopper is used to.revolve the spout. 
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International Acetylene Asso. 
Wili Meet November 11-13 


1931 Annual Convention of the In- 
ternational Acetylene Association will be 
eld in Chicago on November 11th, 12th 
and 13th. The program committee has al- 
ready arranged for a number of technical 
papers of unusual significance under cur- 
rent conditions in finding the way to pro- 
juction and operating economy. Other 
papers will discuss constructive develop- 
n ent in the redesign of products for more 
eficient performance or greater salability. 
Users of the oxy-acetylene process will 
find many suggestions for new uses and 
for improvement of their present pro- 
cedure. 

In announcing the dates for the forth- 
‘oming convention, the officers and di- 
rectors of the association have laid par- 
ticular emphasis on the benefits and ad- 
vantages that come from a convention of 
this kind. Under present conditions, every- 
me is seeking ways and means of profit- 
ibly extending his own business, and is 
naturally interested in methods of making 


f 


intelligent economies in construction, pro- 
duction and maintenance. It is the purpose 
f the convention to furnish ideas for the 
extension of the use of the products of 
the members through intelligent study of 
markets or advance in design and eff- 
ciency. 

—— 
Ryerson Purchases 
Reed-Smith Co. 


In 1924 Joseph T. Ryerson & Son, 
nc., purchased the interest of W. ‘, 
Reed and others in the Reed-Smith 
ompany of Milwaukee, Wis. Now the 
Ryerson Company has purchased the 
remaining stock and the firm becomes 
the Reed-Smith Plant of Joseph T. 
Ryerson & Son of Wisconsin, Inc. 

The Reed-Smith Company has grown 
steadily through its outstanding steel- 
service to the Milwaukee industrial 
area. This new move will add further 
strength to the company’s 
hain of warehouses located in ten prin- 
ipal steel consuming areas of the coun- 
try This acquisition 


] 


Ryerson 


represents one 
re step in the continued progress of 
the Ryerson Company which is one of 
he large independent steel-service or- 
ganizations in the country. 

oe 
Carbide Plant Makes 
Excellent Safety Record 


\ recently published bulletin of the Na 
tional Lead Company calls attention to the 
perfect safety record made by Keokuk, 

va, plant of the Midwest Carbide Cor- 

ration. At midnight on April 25th, one 
's Operation was completed without a 
t-time accident. This represents a total 

153,000 man hours. This is an excep- 
illy good record, as many of the opera- 

involved in handling large quantities 
aw materials are hazardous; and _ the 
igement attributes the entire success 
the no-accident drive to the whole- 
ted co-operation of the foremen as 

as the employees of the plant. The 
organization at Keokuk consists of 
separate committees. One of these is 
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composed of foremen with W. J. Fulton, 
Superintendent, as chairman; and the other 
is a workmen’s committee, with Houston 
Taylor, Chief Chemist, as chairman. With 
this type of safety organization, it has been 
found that many valuable suggestions are 
made through the workmen’s committee to 
the foremen’s committee, which are acted 
upon by the latter in the making of safety 
recommendations. It is interesting to note 
also from the same bulletin that the can 
shop of the National Lead Company at 
Keokuk has never had a lost-time acci- 
dent since it started operation six years 
ago. 

oo 
Pipe Welding Made Subject 
of Joint Meeting 


“The Welding of Pipe for Water Lines” 
was made the subject of a joint meeting 
held on June 9th at the Engineering Socie- 
ties’ Building, New York City, by the 
New York Section of the American Water 
Works Association, the American Welding 
Society, and the American j 
Civil Engineers. “The Bronze Welding of 
Cast Iron Pipe” was discussed by T. W. 
Greene, Development Welding 
of the Linde Air Products Company. 
“Welding of Steel Pipe by the Electric 
Resistance Method” was the subject of a 
paper by J. S. Adelson, Chief Metallurgist 
of Steel and Tubes, Inc., Cleveland, Ohio. 
“The Welding of Large Diameter Pipe for 
Water Lines with the Electric Arc” was 
discussed by Mr. V. P. Marran, of the 
Walsh Holyoke Steam Boiler Works. All 
three of the papers were illustrated, and 
produced active discussion by 
who were present. 


Society ot 


Engineer 


members 
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X-Ray Service for 
Indianapolis District 

\ local X-ray inspection service is now 
available to firms located in the Indian- 
apolis district. J. D. Adams & Company 
of that city have recently installed com- 
plete equipment for X-ray inspection and 
have retained Mr. R. Notvest to act in a 
consulting capacity in connection with the 





X-Ray Equipment in the J. D. Acams 
& Co. Laboratory. 

X-ray laboratory. The equipment consists 
of a 140,000 volt Victor transformer and 
Coolidge transformer, a Snook rectifica 
tion switch, driven by a Colonial synchron- 
ous motor. There is a Victor control cab- 
inet and a General Electric 200,000 volt 
deep-therapy _ tube. The 


photograph is a view of this laboratory 


accompanying 


J. D. Adams & Company are manufactur 
ers of an all-welded line of road machin- 
ery. Mr. Notvest is a consulting-welding 
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engineer and also sales agent for a com- 
plete line of electric and gas welding and 
cutting equipment. 

Billboard Advertises Arc 
Welding for Building 


The Austin Company of Cleveland, 
Ohio, is nationally known as a firm of en- 
gineers and builders, and in the welding 
industry they are well known for some of 
the pioneer work they have done in the 
application of welding to building con- 
struction. In addition to this ,they have 
done some very aggressive advertising of 
the welding process for building construc- 
tion. One of their latest and most inter- 
esting advertising activities is the erection 
of two large, outdoor advertising signs in 
Cleveland, where they are 


doing some 





This Illuminated Sign Tells the World 
About Structural Welding. 


structural welding for a new building for 
the General Electric Company, as an- 
nounced in the June issue of The Welding 
Engineer. It will be noticed in this sign 
that the emphasis is placed upon the fact 
that all structural steel in this new, mil- 
lion dollar plant will be electrically welded. 
One of these signs in Cleveland faces the 
right-of-way of a railroad and the other 
is adjacent to the 105th-Carnegie Building, 
which was erected some two years ago by 
the welding process. 





oe a 
New U.S. Steel Corp Magazine 
Features Welding Processes 


The quarterly publication of the United 
States Steel 
formerly 


Corporation, which was 
published under the name. of 
“U.S. Steel Quarterly”, has been changed 
to the “Steelmaker”, and the current issue, 
which is the first published under the new 
name, features the welding processes 
strongly in several articles. One article 
entitled, “New Science of Welding Makes 
Great Changes in Industry” by C. J. Me- 
Gregor, Assistant Manager, Manufactur- 
ers Sales Department, American Steel & 
Wire Company, reviews briefly the impor- 
tance of research work in the development 
of the oxy-acetylene and electric arc weld- 
ing processes. It mentions the important 
part played by these processes in the 
operations of the subsidiary companies 
of the United States Steel Corporation and 
points out some of the recent develop- 
ments which make these processes still 
more interesting to these companies on ac- 
count of the markets which they are 
creating for various kinds of steel stock. 
It is also pointed out that the Corporation, 
through its subsidiaries, has contributed 
generously to the research work which has 
made such application as structural weld 
ing and pipe welding possible. At the same 
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time the American Steel & Wire Company 
has had its engineers at work in the de- 
velopment of welding wires for use in 
the application of both of these processes, 
and Mr. McGregor tells how the manu- 
facture of this wire is kept under direct 
laboratory control. The use of welded 
rolled steel in modern machine design is 
described by H. G. Marsh of the General 
Sales Department of the Carnegie Steel 
Company, Pittsburgh, and the National 
Tube Company’s new plant for making 
electric welded pipe is described by Max 
Rosenkranz, Engineer in the Vice Presi- 
dent’s department of the National Tube 
Company. One department of this com- 
pany is equipped with the most modern 
devices for turning out pipe in a range of 
sizes from 14 to 96 inches in diameter. 
ee 


Are Welder Turns His Hand 
to Art 


The accompanying photograph shows 
a 12-inch iron cup completely fabricated 
by the use of electric arc welding appa- 
ratus. The cup was fashioned by an arc 
welder in the Fort Wayne Works of 
the General Electric Company. 


This Cup, Except for the Handles, is 
Made Entirely of Arc Deposited Metal. 


The entire body and top of the cup is 
of metal which passed in the vapor state 
from the metallic electrode through the 
gap of the are to the body of the work 
where the material was deposited in solid 
metallic form. The shell of the cup is 
approximately one-half as thick as the 
stem at its smallest part and the separate 
cap is also of the same shell-like con 
struction. The handles are the only part 
of the cup that are not of the arc borne 
metal. They are solid metal rods which 
were first bent to shape and then welded 
to the body of the cup. The cup was 
presented to an official of the Fort 
Wayne works as a token of the maker’s 
esteem. 

egllieianantints 
Linde Campaign Wins 
Advertising Prize 


Linde Air Products Company won the 
N. I. A. A. award given by Class & In- 
dustrial Marketing for the best and most 
complete advertising program exhibited at 
the National Industrial Advertisers’ Asso- 
ciation Conference, held at New York 
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last month. The details of this prize win- 
ning campaign are given in a feature ar- 
ticle in the July issue of Class & Industrial 
Marketing, written by T. C. Fetherston, 
Manager of the Technical Publicity De- 
partment of the Linde Air Products Com- 
pany, under the title “A Large Part of 
the Advertising Job is Coordination.” The 
award was made on the basis of a series 
of seven panels exhibited at the Confer- 
ence. showed the various 
features of the campaign, including trade 
paper advertisements, promotion booklets, 
instruction books, articles in Oxry-Acety- 
lene Tips, motion pictures, illustrated let- 
ters, envelope enclosures, educational ar- 
ticles prepared tor technical and trade 
magazines, and direct mail help prepared 
to aid the dealers in selling the equip- 
ment. Mr. Fetherston’s article shows the 
enormous amount of effort necessary to 


These panels 


obtain the complete acceptance of a proc- 
ess throughout an industry, and the great 
importance of arranging a program based 
upon complete coordination of sales and 
service facilities with advertising and sales 
promotional work, 


Qe 


Steel Sphere Tested 
to Destruction 


Much interest has been shown in a 
series of tests conducted by the A. O. 
Smith Corporation of Milwaukee, Wiscon- 
sin, on a welded steel sphere of a type 
which they had proposed to furnish to the 
United States Navy for the transportation 
and storage of helium gas. This sphere 
was 7 feet 10 inches in diameter and made 
from heavy alloy steel plates, all welded. 
After being subjected to a series of tests 
which included hammering with powerful 
air hammers consecutive hours 
while under 2360 pounds per square inch 
pressure, it was finally made to fail by 
raising the pressure to 5700 pounds per 
square inch. 


for 72 


a 
Pressed Steel Tank Co. Appoints 
P. T. Babcock Sales Manager 


Effective July 1, 
cock, 


1931, Mr. P. T. Bab- 
representative of the 
with of- 


eastern 
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fices in the Vanderbilt-Concourse |] 
ing, New York City, took over com 
charge of company with 
quarters at Milwaukee, Wis. 

Mr. Babcock became associated 
the company in 1919 a salesman 


sales 


Chicago territory, later being plac: 
charge of the New York office. 








P. T. Babcock. 


1 


The New York office of the compar 
will continue at the present add 
under the direction of Mr 
Evans. 


Norma! 


The company 
shipping 
complete 


manufactures 
containers consisting 
line of 


steel cylinders 


gases such as acetylene, liquified pet 
leum, sulphur dioxide, I 


methyl chl 
etc., also barrels and drums _ includi 
Hackney containers with remova 
head. 

ee 
American Murex Corp. 


Formed 


An announcement of considerable 
est was made recently by the direct 
Murex Ltd., of England \fter the 
laration of an interim dividend of 14 
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Twelve all-welded tanks, the largest of which are 50 feet in diameter by 30 feet 
high, will be constructed for the Patchogue Oil Terminal, Patchogue, Lon 
island, N. Y., by the Buffalo Tank Corporation, Buffalo, N. Y. 

The illustration shows a number of the welded tanks in various stages of con 
struction. Vertical seams are welded on one side only, circumferential seam 
on both inside and outside. D-‘ailed description of the work will appear in a 
early issue of The Welding Engineer. 








cent, an account was given of the recent 
act vities of the company, in which it was 
uunced that negotiations have been be- 
for the formation of a new subsidiary 
company in the United States, with a view 
extending the welding interests in 
America. As the result, a new company 
has been formed, under the name of Amer- 
ic Murex Corporation, the participants 
in which are Murex Ltd., and the Metal 
al Thermit Corporation of America. 
This latter concern has an excellent weld- 
organization, and will handle the prod- 
of the American Murex Corporation. 
lowing the amalgamation, in January 
t, of Alloy Welding Processes Ltd., and 
Premier Electric Welding Co. Ltd., 
under the name of Murex Welding Proces- 
ses Ltd., satisfactory results have been 
shown in their manufacturing operations, 


which have been concentrated in one fac- 
tory. 
oe -- —_ 


New Supply Firm 
in Buffalo 


The Bannar Welding Supply Company, 
156 Main Street, Buffalo, New York, was 
recently organized by Mr. R. W. Bannar 
and Mr. C. G. Beebe. Mr. Bannar, for 
some years past, has been in charge of 
sales of welding equipment and supplies 
for Root, Neal & Company of Buffalo, 
N. Y. His experience in the welding field 
dates back to the welding of a gas dis- 
tribution line in the state of Kansas in 
1915. It will be the policy of the new 
company to handle everything needed for 
both gas and electric welding, including 
apparatus, welding machines, complete 
lines of welding wire, including special 
welding electrodes, and a complete line of 
solders, fluxes and other supplies. The new 
company has mailed out an attractively 
printed advertising blotter containing the 
announcement of the new service and a 
list of the products for which it will act 
as distributors in the Buffalo district. 

ee ~ ae 


Portable Arc Welding Unit 
Completely Rebuilt 


The Mon-Arc Welder & Electric Com- 
pany, located at 1314 E. 107th Street, 
Cleveland, Ohio, are marketing a portable 
gasoline engine driven electric arc welding 
unit which represents a very thorough job 


ot rebuilding. The power unit is a used 


automobile engine. This is equipped with 
a specially constructed governor, so that 
the engine will run at a uniform speed oi 
1200 R. P. M. at no load or full load. An 
idling throttle is also provided. A genera- 
tor frame of standard high grade make is 
used and redesigned and rewound com- 
pletely. New Commutators and new 
brushes and brush holders are installed of 
ample capacity to carry the high welding 
current without overheating it. A stan- 
dard 110 volt, 14 k. w. generator is used 
for an excitor. A special reactor is sup- 
plied with ample carrying capacity. There 
is also a special switchboard fully equipped. 
This is all mounted on a steel chassis pro- 
vided with automobile wheels and pneuma- 
tie tires. The front axle has steering 
spindles and tie rod arranged so that it 
may be towed very easily behind a pleas- 
ure car or truck. It is stated that the 
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excitor supplies sufficient capacity to oper- 
ate electric drills, electric grinders, etc. 
It is claimed that the welder will weld at 
300 amperes continuously or can be re- 
duced to weld light sheet metal. The 
radiator supplied has ample cooling sur- 
face so that it will not boil under hard 
Mr. E. Levison, president and chief 
engineer of the company, is a member of 
the A. I. E. E., and has been specializing 
on the design and production of special 
motors and generators for the past thirty- 
five years. 


usage. 
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St. Louis Welding Society 
Features Pipe Application 


The June meeting of the St. Louis Weld- 
ing Society, which was held at the plant 
of the Midwest Piping & Supply Com- 
pany, St. Louis, Friday, June 26th, was 
attended by about one hundred and sixty 
men, in spite of the fact that the ther- 
mometer was registering in the neighbor 
hood of 100 degrees. Mr. F. C. Fantz, 
Vice-President of the Midwest Piping & 
Supply Company, conducted the group 
through his plant and answered questions 
pertaining to the different phases of weld 
ing methods employed at the plant in th 
fabrication of high-pressure piping and 
equipment. The program included the 
testing of 24-inch headers of 34-inch wall 
thickness. These were tested to destruc 
tion at 1,750 pounds pressure, and the be 
havior of the parent and weld metal was 
studied and observed. Opportunity was 
also offered to examine a 135-ton hy- 
draulic press, designed and built by the 
Midwest Piping & Supply Company for 
their own use. 





Frame for New Telescope 
Is Welded 


What is considered to be the first arc 
welded steel frame or tube for an astro 
nomical telescope is to be installed at 


\merica. This 69-inch mirror was pro 





Welded Telescope Frame Which Pro- 
vides Greater Rigidity. 


duced by U. S. Bureau of Standards. 
Perkins Observatory, Ohio Wesleyan 
University. This telescope provides for 
the first large telescope mirror made in 
The tube is about 25 feet long and 6 feet 
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in diameter. Welded steel construction 
was used to save weight, reduce cost and 
give a structure with a minimum of de- 
flection. The telescope was manufac- 
tured by the Warner and Swasey Com- 
pany, utilizing the Stable Are process 
of The Lincoln Electric Company. 

si it mealies 
E. L. Mills Elected Vice-Pres. 
of Bastian-Blessing 


Ellsworth L. Mills, formerly sales man- 
ager for The Bastian-Blessing Company, 
Chicago, makers of the “Rego” and “Red 
Star” line of gas welding equipment has 
been elected vice-president of the company. 
Mr. Mills continues in charge of sales. 














Ellsworth L. Mills. 


This appointment is not a surprise to those 
who have followed Mr. Mills’ career. He 
has for years been prominent in the indus- 
try, and has sponsored several movements 
to better conditions within the entire in- 
dustry. As president of the Gas Products 
\ssn., he has done considerable to promote 
better marketing methods among all com- 
petitive companies. Mr. Mills’ experience 
in welding dates back to days, when as a 
young engineer, graduate of Cooper Union 
Institute, he foresaw the possibilities in 
the development of the welding field, and 
he has devoted himself to this since that 
time. 

“The fact that only twenty per cent of 
the possible uses of welding are now em- 
ployed indicates that the industry is far 
from the saturation point. Our greatest 
work is to educate the user to the full 
possibilities of welding,” says Mr. Mills. 
“We will use every supporting medium to 
accomplish this. We will continue research 
and we will augment our engineering facil- 
ities to meet future needs. Our sales staff 
will continue to spread the gospel as in the 
past. Because of the fact that it answers 
a real need, and because it employs mod- 
ernized merchandising methods, the weld- 
ing and cutting industry is forging ahead 
at a tremendous rate.” 

oo —— 


New Series of Mailing Pieces 
Describe Hobart Welders 


Hobart Bros., Troy, Ohio, manufactur- 
ers of electric arc welders and supplies 
have recently produced an_ interesting 
series of mailing pieces which describe in 











THE 


detail the construction and uses of their 
equipment. The series in its entirety takes 
up various points of construction and de- 
scribes them thoroughly. In addition many 
applications of welding in various kinds of 
metal fabrication and maintenance are 
pointed out 
e : 

Lincoln Bulletins Describe 
Structural Shape Welding 


Electric Co., Cleveland, 
Ohio, have issued two bulletins 
which describe the application of welding 
to various structural shapes. The first, 
“Arc Welded Mill Buildings” illustrates 
various lattice frames and works out the 
problem of design and strength needed for 
load. The second, 
Classifications of 


The Lincoln 
recently 


various conditions of 
“Elementary 
takes up briefly the elements of design in 
structural units by 


Bases” 

constructing bases of 

means of welding. 
——— 5 ae — 


Bulletin Describes New 
“Electroweld” Welders 


The Electric Arc Cutting and Welding 
Company, Newark, N. J., has just issued 
bulletin covering its new 
combination arc and spot 
welders. these machines are 
portable, while the two companion units 
are designed for permanent erection. 


a descriptive 
“Electroweld” 
Two. of 
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Welding Elbows for 
Wrought Iron Piping 


A line of welding elbows made of 
wrought iron for use with wrought iron 
piping has recently announced by 
Locomotive Terminal Improvement Com- 
pany, Chicago, Ill. These wrought iron 
elbows are not made from special plate but 
from the standard Byers wrought iron 
pipe skelp, 4-in. elbows being made of 
t-in. pipe skelp, and 6-in. elbows of 6-in. 
pipe skelp. In making them, two pieces 
of homogeneous plate are cut to proper 
size and forged to the exact radius and 
dimensions. They are then fused together 
with a reinforcing rib along both the outer 
and inner radius of curvature. The finished 
product has the same radius and center-to- 


been 

















Short Radius Weldells. 


face measurement as standard radius fit- 
tings. They are forged with a tangent on 
each end so that they are interchangeable 
with standard fittings in the revision of ex- 
isting piping. They have the standard wall 
thickness to conform to the standard weight 
of pipe of equivalent diameters. Unless oth- 
erwise specified, these elbows are furnished 
with both ends beveled 45 degrees for weld- 
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ing. The product has been given the trade 
name of Weldell. They are made also of light 
gauge material for use with standard light 
weight spiral welded or spiral riveted pipe. 
They are also supplied with forged steel 
or cast steel flanges welded on either one 
end or both ends. These flanges are forged 
in both standard weight and light weight 
to conform to the pipe on which they are 
used. In addition to wrought iron, these 
elbows are available in Toncan iron, 
Armco iron, bearing steel, and 
wrought steel. 


copper 
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Introduce New Prest-O-Weld 
Cutting Apparatus 


The Linde Air Products Company, 30 
East 42nd Street, New York, N. Y. has re- 
cently added a cutting blowpipe and cutting 
attachment to its new line of Prest-O-Weld 
medium-pressure apparatus of the detach- 
able valve body design. The new cutting 


apparatus includes the Prest-O-Weld Type 
C-105 cutting blowpipe and the Prest-O- 
Weld Type CW-105 cutting attachment. 














Prest-O-Weld C-105 Cutting Blowpipe 
and CW-105 Cutting Attachment. 


These two types of cutting apparatus, 
together with the Types W-105 and W-106 
welding blowpipes recently announced, can 
all be used interchangeably with the same 
detachable valve body. By means of the 
detachable body, the operator can 
change easily and quickly from a full size 
welding blowpipe to a smaller welding 
blowpipe, to a full size cutting blowpipe, 
or to a cutting attachment without detach- 
ing the hose or hose connections and with- 
out the use of a wrench. 

The locking device for connecting the 
detachable valve body to any one of these 
blowpipe handles consists of a locking bolt 
and wedge-shaped locking screw. The 
locking screw is operated by turning a 
ring and draws the detachable valve body 
and blowpipe handle together making a 
gas-tight joint. The ring can also be used 
for hanging up the blowpipe when not in 
use. 

Pressure forgings are used in the con- 
struction of the blowpipe head, cutting 
valve body and lever. The cutting oxygen 
tube is made of Ambrac, a special hard 
brass, to afford the necessary stiffness. The 
cutting nozzles have conical seats so de- 
signed that they will not become nicked or 
damaged if the nozzles should be acciden- 
tally dropped. 

The blowpipe is light and well-balanced, 
but at the same time it is of sturdy con- 
struction to withstand the hard usage to 
which cutting blowpipes may be subjected. 
It is furnished as standard with four cut- 


valve 
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ting nozzles and a 75-deg. ang 
required, a 90-deg. 
nished. 


angle head car 
Steel and wrought iron 
in. in thickness may be easily cut wit 
blowpipe and metal of greater 
can be cut by experienced operator: 
The Prest-O-Weld Type CW 
ting attachment is of 
sign and 
body. It will readily cut metal 
in thickness. 
only 11 in. overail, it can be conve 
carried in the pocket of the operat 
not in use. All the advantages 
and construction embodied in the 
Type-C-105 cutting blowpipe are i 
ated in this cutting attachment. It 
nished with nozzles Nos. 1 and 2 
same type as used on the Type C-10 


attaches 


Because of its smal 
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Manganese Electrode Utilizes 
Shielded Arc Process 


An electrode 
“Shielded Arc” process to 
worn manganese steel casting 
developed by The Lincoln 
Company, of Cleveland, Ohio 
ing to the manufacturers the ney 
trode 
only 


which — util 


known as “Manganweld 


simplifies welding procedur 
also produces a weld with the 
and qualities of wear-resistit 
manganese steel. 

“Manganweld” electrodes ar 
percent manganese steel and 
is “air toughening” which eliminat 
necessity of quenching tl 
heavy extruded 
shielded arc, allowing the transi 
metal to take place under non-oxi 
conditions. This coating also decr 
arc disturbance and boiling in the 
er, and provides a 


coating prov 


layer of easily 
movable slag which further protect 
weld from the harmful 
air. 

It is stated that “Manganweld” ca 
the weld to 
State even on slow cooling \\ 
quenching is thereby avoided 

Laboratory experiments 
“Manganweld” as 
Rockwell C hardness of 
after cold working, attains 
¢ hardness of 45 to 50 “Manganw 
electrodes are used with reversed | 
ity. Suggested amperages are a 
lows: 

Wire Size \mperagt 
inch 50- 90 
inch 90-130 
inch 130-170 

% inch 170-5 

In using “Manganweld” the 
should be free of rust and def 
material and _ precautions 
taken to keep the work cool, alt! 
the deposited metal does not ne 
be quenched. The metal should b« 
posited in pads inch to 1 inch 
and not more than 3 inches in | 
Long narrow beads should be av 
After each pad is deposited it s 
be hammered to stretch the 
thus compensate for the shrir 
which takes place in cooling. B 
the next pad is deposited the 
should be cleaned of all slag. The 


effects 
remain in the Aust 


show 


reposited ha 


1 it 
1 


should 


metal 

















is manufactured in ™%, ss, 
ich sizes of the standard 14 
gths. 


New Welding Helmit is 
Electrically Operated 


lichigan Welding Supply Corpora- 
skegon, Mich., have recently put 


\fagno-Matic eye shield which was first 
' ed last fall during the Metal Con- 
ores Chicago. The Magno-Matic is 














The Improved Magno-Matic Eye Shield. 


a head shield of conventional general de- 
sign, equipped with a special lens-shifting 
device which is operated by a magnet. A 
part of the welding current flows through 
the magnet so that the instant the arc is 
lrawn, the magnet must project the safety 
lens before the operator’s eyes. A single 
wire connection to this mechanism is so 
located that it does not inconvenience the 
perator. The welding lens itself is pro- 
tected on both sides by clear glass. The 
utside glass is circular in shape and 


ce 


only a part of it is exposed at any 
ne time, it can be made to do a consider- 
ble term of duty by revolving it. It is 
laimed that the action of the shifting de- 
ice 1s sO smooth and instantaneous that 
e welder is practically unaware of any 
hange, and at the same time operation is 
positive that there is no opportunity for 

irmful rays of the arc to reach the 
yes. The operator has full view of his 

when starting the arc and no time 
ost in making adjustment for eye pro- 
n when the arc itself is either stopped 
or started, 


t + 
( 
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Aluminum Welding Rod 
Requires No Flux 


louncement has been received from 
\luminum Fluxless Solder Company, 
irkaldy Street, Dunedin, New Zea- 
of a new welding material for 
velding of aluminum, called the 
Fluxless Welding Stick. This has 
especially developed for the welding 
t aluminum and its alloys, and such 
as Duralumin in the manufacture 


tHE 


arket an improved model of the 
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of such articles as carburetors, automobile 
door handles, radiator caps, etc., which 
have been found difficult to weld by the 
use of drawn aluminum rod and flux. At 
the present time this material is not now 
being sold on the American market, but 
the manufacturers are negotiating for the 
sale of patent rights to American manu 
facturers The New Zealand firm also 
makes an interesting line of solders, includ- 
ing aluminum solder. 





-@—— 
New T-20 Weco Welder 
for 220 Volt Circuit 


The Warner Engineering Corporation, 
Pomona, Calif., manufacturers of the 
Weco Electric Torch, has just put on th 
market a new model No. T-20, which is 
for operation from a 220-volt, 60 cycle, al 
ternating current. The outfit supplied in 
cludes an electric torch, and a complete 
metallic arc and carbon arc welding equip- 
ment with 30 feet of welding cable and 
electrode holders, a carbon contact type 
soldering iron, a welding helmet and a 
supply of carbon electrodes and connecting 
cables. The heat adjustment provides for 
twelve steps of heating and the current 
adjustment covers a range of from 8 to 
150 amperes. The machine is_ provided 
with voltage regulation and voltage com 
pensation ,and carries a volt meter which 
gives the line reading at any time 


—_—_— oe — 
New Low Melting Point 
Brazing Alloy 


Handy & Harman, 57 William Street, 
New York, producers of silver solders and 
silver alloys in general, have applied for 
a patent on a new brazing alloy which 
they call Sil-Fos. It contains a small per- 
centage of silver and is described as flow- 
ing freely at 1300 degrees F. 

Sil-Fos promises to be worthy of con 
sideration where higher melting point 
base-metal brazing or welding alloys can- 
not be used without danger of weakening, 
distorting or destroying the parts adjacent 
to the joint. The commercial _ silver 
solders containing 50 per cent silver, or 
less, require 1400 degrees to 1600 degrees 
F. to melt and the base-metal brazing 
alloys from 1600 degrees to 2100 degrees 
F. The new alloy is described as also 
possessing free-flowing properties, with 
deep and quick penetration. This charac- 
teristic is doubtless due to the silver in 
the alloy. In addition, it is pointed out 
that at 1400 degrees F., the flow point of 
borax flux with which it is generally ap- 
plied, there is 100 degrees of superheat 
which increases the fluidity still further 
and aids penetration and alloying action. 
Another interesting feature claimed for it 
is that it requires less than the usual 
amount of flux because of the deoxidizing 
effect of the phosphorous in the alloy. This 
would seem to be an important advantage 
and should tend to reduce the cost of 
cleaning and finishing after joints have 
been made. Under certain conditions, 
satisfactory copper to copper joints can 
be made without using any flux. 

As to strength, the makers report, for 
example, that lap joints of copper sheets 
show tensile strength of approximately 30,- 
000 pounds per square inch. They also 
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state that Sil-Fos can be used in many 
cases for joining brass, bronze, nickel, 
nickel-silver, extruded brass and bronze, 
monel metal, and other metals and alloys 
fusing above 1300 degrees F. 

While containing silver, this alloy is not 
classed as a silver solder by its makers. 
It is sold by the avoirdupois pound rather 
than by the troy ounce, as are. silver 
solders usually. The prices quoted range 
from $3.00 a pound, for thin strip in small 
quantities, down to $1.25 a pound for rods 
in large lots. 

igi ea aac 


The Taylor Line of 
Fittings for Welding 


The Tayor Forge & Pipe Works, 
Chicago, have developed a large line of 
seamless steel pipe fittings for welding 
consisting of elbows, tees, reducing tees, 
bull plugs, and reducing nipples, as well 
as forged steel butt welding flanges 
which have already been on the market 
for over three years. All sizes to 24- 
inch inclusive will be ready for distri 
bution within the near future, but at 
this writing only sizes 12 inches and 
smaller are available. The tees are 
made in sizes 2 to 8 inches 

This line of fittings permits entire 
pipe systems fabricated by welding to 
be installed with only the use of cir 


ado 
Lb oe > 
a 














Wide Variety of Forged Fittings for 
Pipe Welding. 


cumferential welds so that installation 
is considerably simplified. These fittings 
are lighter in weight than cast steel fit- 
tings for the same service and there- 
fore require fewer and lighter supports. 
The manufacturing methods are on a 
mass production basis employing pat- 
ented processes to a great extent. The 
elbows are made without thinning or 
buckling of the walls, and further have 
the feature of short tangents to facili- 
tate welding and accurate lining up. 
Elbows are made of the standard cen- 
ter to end measurement of American 
Standard Extra Heavy Screwed Fit- 
tings, and with end to center to end 
dimensions equal to one and one-half 
times the nominal pipe diameter. The 
ends are machine tool bevelled. Ma- 
chine tool bevelling provides a smooth, 


D4 - 


for welding, and contrib- 
accuracy as 


clean surface 


utes to well as installation 
ease 
Taylor forged tees are a forged tubu- 
made to pipe thickness at 
with the thickened up 


especially around the outlet to give re- 


lar product 
the ends, body 

The basis of de- 
other 
welding products, has been to make the 
fittings of an 


quired reinforcement 


sign for the tee, as well as the 
intallation of welded fabri- 
parts of the 
also been 


tees 


cated pipe the strongest 
line Flow or 
carefully « 
having sweep outlets 


The 


especially for 


friction has 


onsidered in design, the 
designed 
welding, with the length 
long to aid installation, yet 
than that of the 
screwed reducing nipple. The smooth, 
well 


reducing nipples are 
sufficiently 
shorter in dimension 
reducing 
fostering 


shape of the 
materially in 
unimpaired flow. The bull 
plugs are forged under the most ap- 
proved forging conditions; formed to an 
ellipsoidal sl] to withstand end pres- 
surplus of 
easy and 
simple The Taylor 
butt providing for the 
insertion of valves in welded pipe in- 
stallations, have a long fillet at the hub 
to prevent distortion, made to 
full American Standard strength 
requirements 


balanced 
section assists 


easy and 


lape 


made with a 


section to 


sure: and 


straight enable 
attachment to pipe. 


welding flanges, 


and are 
Satisty 
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A New Metal for the 
Electrical Industry 

The Westinghouse 


facturing recently an 
nounced “Hipernik,” a new metal pos- 
unusual 


Electric & Manu 
Company have 


sessing magnetic properties. 
his strange-sounding, synthetic name is 
made up of the first syllable of the two 
words “high permeability,” the valuable 
property the and three 
letters from the word “nickel,” which is 
one of its important elements. 

“Hipernik” is the most magnetic metal 
160,000 
It is over thirty times 
ordinary open hearth 
which have a maximum 
permeability under 5,000, as 
the scientists express it. 

Many of the which the new 
metal may be applied are still under the 
observation of 


metal possesses, 


ever discovered, being times as 
magnetic as air 
as magnetic as 
steel or iron, 


magnetic 
uses to 
research engineers Its 
use has greatly improved radio receiv- 
ers and sound amplifying systems. In- 
strument too, have been 
made smaller and are more efficient and 
accurate when the transformer 
made of “Hipernik.” 

For 


transformers, 
core is 
work 


Yen- 


Division 


many experimental 
has been carried on by Dr. T. D. 
the 


of Westinghouse’s 


years 


sen, manager of Magnetic 
Labora 


But the experimental production 


Research 
tories 
was on a small scale and very costly, so 
arrangements were made to produce it 
on a commercial basis at The American 
Rolling Mill Company, of Middletown, 
Ohio. ‘“Hipernik” is now being rolled 
from 12,000 pound into 
length, on Armco’s 
mills. 

either in 


ingots, coils 
feet in 


tinuous 


many con- 
The finished prod- 


sheet 


sheet 


uct is used form or as 
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cold rolled strip inch in thickness. 
No difficulty has experienced in 
welding this new alloy, but portions of 
the alloy in the 
the weld 
properties 


014 
been 


immediate vicinity of 
their magnetic 
If the heat zone is kept at a 
minimum there does not appear to be a 
noticeable proper- 


lose s« ymie of 


loss in the 


magnetic 
ties of the whole assembly. 
> 


A Welding Stand for 
the Repair Shop 


The Universal Welding Stand is a de 
vice designed to minimize the time required 
for setting up a casting in the proper posi- 
tion to be welded. It is operated by a foot 
lever which turns to a level position the 
part to be welded, and locks automatically 
The clamping device, which holds the part 
to be welded, is operated by a swivel vise 
of the ordinary type placed on a slotted 
bar. The clamp is of the ordinary type 
connected to the slotted bar by means of 
a universal sliding and _ locking 
which welder or 


device, 
operator to 
meet all requirements in placing castings 
in their proper position for welding. The 
simplicity of operation is apparent in the 
photograph. The two important features 


allows the 


This Clamping Device Permits Placing 
Work in Any Convenient Position. 


are the easy method of firmly securing the 
points of contact between the two parts to 
be welded and the simple method of ad- 
justing the two parts to any position for 
the welding job without removing them 
from the clamp or vise. Once the two 
parts are secured in position for welding, 
they are not removed from the welding 
until the job is completed. This 
sells for $28.00 and is made. by 
Anderson, Dwight, Illinois. This 
same manufacturer also produces a solder- 
ing stand of somewhat similar design, but 
made especially 


stand 
stands 
i 


for soldering operations, 
such as radiator repair work 
oe — 


Gas Cylinder 
Safety Carrier 


The Carbo-Oxygen 
burgh, Pa., 


Company, Pitts- 
put on the markei 
a special carrier for gas cylinders It 


recently 
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consists of se 


veral 


me 


one being a supporting 


ot standard s 


teel pi 


which is permanently 


collar 
steel 
(Cap 


designed 


type cylinders 
ing the other 


Cylinders Can Be Carried 


constructed of 


to h 


attached) of ¢ 


Chis 


end of 


pe 
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Safety 


is a specially designed 


structed’ of 

steel, the uppe 
to the 
porting 


hinged 
beam 

two 

place 


supportin 
under 
end of the cy 
applying an u 
end portion of 
cylinder being 
action 
For 
oft acety lene Cy 
constructed of 
are provided. 
middle 
They 
top 
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on the support 
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engage 
and 


hook is slid a 
sired point anc 
To prevent thi 
position a_ sat 
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the sliding ho« 


When 
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1, either bare or coated 
-in. to Y%-in. diam 
that of the ferrous al 
ymmonly used 
current 


with 
are 
ly applied in conjunc 
welder. It has 
cessful in the welding 
lis A-C unit is recom- 
anufacturers for work 


direct ef- 


also 


that the more common 
type of 
large or ex 


r generator 

e ys CO! ered too 
entire equipment consisting of a 
self-« ed transformer, short 
control and current 
substantially 
, compact welded steel case. 


system 


details are 


s machine, a special high fre 





Westinghouse Portable FlexArc A-C 
Welder. 





stabilizing circuit developed 
eliminates the 
secondary voltage. 


stinghouse 


high 
Che 


open circuit voltage at the 
W volts, thereby contrib- 
uting the safety of the operator \ 
s ¢ arc control system eliminates 
t ( e to radio reception usu 


welder. 


A-C High 


a my is made possible by 


Ist by an 


ige power factor and low no 
requirements. Low mainte 
by having no moving 
lly enclosed construc 


lig n weight, compact and 
i ; 
Linde Announces 
New Type Goggles 


Products Co., 30 East 


rk, N.. ¥ 


, has recently 
type of welders’ gog 
F as Oxweld No. 12 


claimed to 
& infort 


provide a 
since they aré 
eyes and are adjusta 
» the individual 
‘up coming in contact 
shaped to conform to 
our of the 


nose. 


welder’s 


WELDING 


and 
around 


cheekbone nose, thus fitting 
the The eye- 
pieces are joined with a leather strap, 
adjustable by means of a metal buckle, 


smoothly eyes 





N 
“Ss 


Oxweld No. 12 Welding Goggle. 


so that they may be correctly spaced 
to the width of the face. Ventilation 
has been carefully considered in de 
signing these goggles. Patented ven- 
tilation ports on each side of the eye 
cups are so constructed that it is prac 


tically impossible for sparks or light to 
reach the inside of the cup. The depth 
of the another feature, permit- 
ting ample circulation of air, A 
large field of vision has been provided 
by the use of 50 


cup 1s 


cool 


lenses. 
= 
typ¢ 
special 
known as the “A” 
three different 
shades. Lenses may be easily changed 
by simply the metal 
which the frames of 


mm. diameter 
Brown color lenses, known as the 
type, with older 
goggles and in addition, a new 
quality 

type, is 


are available as 


green lens, 
available in 
removing cups 


unscrew from the 
ey e-p1ec¢ S 


Che 


are 


material of which these gogzles 
a molded plastic substance 


Oxweldite which is 


made is 


known as formed 


over a fabric base and is resistant to 
heat, light and electric current [he 
manufacturers claim that the entire 
construction of these goggles is such 
that they will readily withstand the 


which goggles are subjected in 
welding shop or plant. 


usage to 


2 
Announce Two New Fittings 
for Pipe Welding 


The National Valve and Mfg 
burgh, Pa., 


Co., Pitts 
have just placed on the market 
two fittings designed for use in connection 
with welded pipe assemblies, which mak« 
the flange principle Phe 
manufacturers point out that there are 
many cases where it is necesary to includ 
flanges in 


use of loose 


1 


otherwise completely welded 


changes, et 


lines to provide for cleaning, 


Figure 1. Cupweld Stub into Which Con- 
necting Pipe is Inserted for Welding 


———— 
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The Naveo Cupweld Stub (Figure 1) 
is cupped just enough to permit the in 
sertion of the line pipe and the joint is 
completed by making a fillet weld around 
the joint The flange fits loosely on the 
stub so that it is not necessary to line up 
the bolt holes. It is also claimed that 
lining up of the pipe is made easier and any 
small errors in pipe length can be taken 
care of by adjusting the amount inserted 
The Buttweld Stub is shown 
and incorporates the 


into the cup 


in Figure 2 same 
p 


rinciples except that the pipe end is bev- 
eled 45 degrees for making the regulation 

















Figure 2. 
Ordinary Butt Joint. 


The Buttweld Stub for 


butt weld. 


two 


These fittings are available in 
both standard and extra 
heavy pipe and in diameters ranging from 

to 24 


sizes to ht 


inches 


ree 
News of the Industry 


\l Joslin, welding shop owner on West 
Manchester, Angeles, Calif., recently 
moved into his newly constructed 


los 


shop at 


1047 West Manchester. The new shop is 
very attractive, and is equipped for all 
kinds of welding and repair work. 

The A. F. Day Construction Co., of 
Dallas, Texas, have the contract for the 


welding of sixteen miles of pipe line run- 
ning from Kilgore to Willow Springs and 


the Gladewater area. The work consists 
of a system of gathering lines in the east 
Texas oil fields. Welding is by electric 
arc. 


\ 12-inch acetylene welded pipe line is 
being constructed by the 
Pipe Line Co., running from the Kilgore 
oil field in northern Rusk County to 
Colonels Station near Mexia. 


Sinclair-Texas 


Pitts, who has been with the 
rege & Engineering Company for 
1e past several years in the Mid-Con- 


W. A 


Regan Fe 


tinent territory, 1s now connected with the 
\merican Iron & Machine Works Com- 
auny of Oklahoma City, Okla. 


\ new welding shop was recently opened 
at 10671 San Fernando Road, near Roscoe, 


Calif... known as the Baker Garage and 
Welt Works. The new shop will fea- 
ture der wor general welding, motor 
repairing and ignition work. 


Phe Western 
of Los Angeles, 


Pipe & Steel Company, 
Calif., recently completed 
nstruction and welding of about two 


miles of 36-inch pipe for the city of 
W hittic The line, which is an extension 
of the city’s water main was welded by 
ele tri iT ¢ 


ce EE ENE 





THE 


The krie Welding & Metal Works has moved from 660 N 
Well Street to 208 W. erie R. W. 


Proprietor ot the have 


Street, ( hicago. 
that 
Company tor the 


\ustin, 


company, states they recently 


secured a contract from Sawdura 


molds to be 


manu 


facture of used in making a new processed in 


ulating material 
| ank 


contract 


the Grravet & Mig. ( Orp., least 
trom A, | 

Indiana, to build for 
long, 16 ft 


inch plate This 


Chicago, Ind., has 
received the Kemmer Company, general 
contractot LLatavette Purdue Univer- 


a tank 75 ft in diameter, with dome ends, 
tank will be arc welded throughout, 
and when completed will form a 


of the 


part of the water system 


ublivel 


Executive various branches of the metal industries will 


be membet of a party ot one hundred business men a 


{ 


( ‘search laboratories this fall, which is being organ 


ized under the sponsorship of the National Research Council. 
Among the research 


Westinghouse 


visited will be that of the 


electric & Mig. Co., at East 


laboratories 


Pittsburgh, Penn 


2872 N. 41st 


been building up 


The Welding Engineering Company, 
Wi ; ha 
upplie 


Street. 


Milwaukee, a complete line of 


welding s, and has in preparation a new 16-page weld 


Ing supply catalogue which they expect to have ready tor 


distribution in a few weeks. 

Since hi Mayor 
James Caldwell has accepted the invitation of the Quasi-Are 
Ltd., to 


in extending the application of electric welding to welded steel 


return from a tour of the British Empire, 


Company, join their research committee and assist 


construction, 


European industries are advancing very fast in the applica- 
tion of electrical resistance welding to their manutacturing 


The Federal Machine & Welder Company of War- 
ren, Ohio, state that they have recently shipped the largest 


pre CESSES, 


automobile rear axle housing welder into Italy that has ever 
installed in that 
welders to England, France and Germany in the last 


been country. Phe have shipped a great 


many 
has demanded the attention 
M. L. 


of very broad experience and a development engineer of un 


few months, so much so that it 


of one of their authorities on welding Eckman, a man 
usual ability is sailing on the S. S. Bremen, July 18, to 
supervise the installation of welding machinery in France, 
Mr. Eckman intends to assist 
in training the welding personnel of such large manutactur- 
Fiat, Fried-Krupp and 
He also intends to spend some time in the lecture 


England, Germany and Italy. 


ing concerns as Renault, Citroen, 
others. 


field in educational and instructive welding procedure. 


Edw. Gier, proprietor of the A A A Portable Welding 
Service, 10314 S. State Street, Chicago, states that job weld- 
ing business has been satisfactory in recent months and that 
he has recently added to the shop equipment a new 300 amp. 
USL are welder. 

Tank Company, 1249 N. Clark 
Street, Chicago, expect to complete this month their contract 
at the Waukegan Generating Station, Waukegan, Ill, which 
is owned by the Public Service Company of Northern Illinois 


The Independent Boiler & 


This contract covered the erecting and welding of hot and 
cold air ducts, The job, 
150,000 feet of are 


generating ducts and breechings. 
when completed, will about 


inch steel. 


represent 


welding on inch and '4 


The Jones & Laughlin Steel Corporation recently started 
: | 


advertising the facilities afforded at their Chicago warehouse 
for supplying plate of irregular design and all thicknesses due 


to the installation of an oxygraph. 


WELDING 
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cializing in electric are welding, 


Bissell, consulting enginee1 
recently 
subject of “New Developments in Electri: 
the Electric Club of Seattle. 


The Grays Harbor Veneer Comy 


has recently added to their plant a 
stack, which was erected by the Hupy 


\berdeen, Wash. 


The Fusion Welding Corporation 
of the Puritan Compre 
Mo., as 

The 


pressed Gas Corporation will include 


appomtment 


Kansas Citv, distributors 


welding rods. territory served 


the western portion of Missouri. 


Maurice Taylor, welding technici 
tric Co., Cleveland, Ohio, sailed fro1 
20th for Pokyo, where he expects 
charge of ship construction for the 

ind supervise the installation of elect: 
welding machinery in the factory of 

It is expected that the automatic equips 


the manutacture of steel pipe from 3 


Chas. P. Weekes, vice president 
for the Motors 
June 4th for Russia, where he will spend 
ing Mr. Weekes’ Mr. Wheeling 
the Hercules Motor Corporation's eastert 
Building, New York City. 


Hercules ( orporatt 


absence, 


> ’ 
Bart 


awarded the contract for electric weldi g 


The Welding Engineering Co., 


pipe for the Southern Fuel Company, 
line runs from Kettleman Hills to Los 
is already well under way. 

Inc., Coatesville, Penn., 
McDonough & Co., as representative it 


Lukenweld, 
Lukenweld is engaged in the design and n 
of machinery and equipment by gas cutting 
welding of rolled steel, its products being 
weld construction.” It is employed by mat 
of machinery and equipment for housings, f1 


gear cases and other machinery and equipt 


Dravo-Doyle Company has been appointed 


Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines 
Count 8 words to line. Add 6 words for keyed 


idress 


HELP WANTED 


Salesmen now calling on welding s! 
handle “ARC WEL” rods for machinal 
as side line. 25% Comm. Northeast Meta 


dale Ave., Phila., Pa 


Due to changes in 
known manufacturer of are 


policy 


supplies desires additional distril 


on Jobbing or commission basis 
exceptional cooperation 
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ystration below show's broken casting. 
it right, welded u ith Tobin Bronze. 





Preheating was unnecessary 


with TOBIN BRONZE 


Tobin Bronze saves welding time because its low melting 
point — 1625 F.— usually makes preheating unnecessary. 

In the case of the heavy casting illustrated—an iron base 
for the motor and drum of an elevator—Tobin Bronze 


- : —— ER RR LR SS RAVE 
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ANaCon pA 


from mine to consumer 


welding was accomplished without preheating. After chip- 
ping the fracture, the job was completed in short order, 
using 110 feet of oxygen, 100 feet of acetylene, and 3-1/2 
pounds of 3/16” Tobin Bronze Rod. 


This is typical of the way in which Tobin Bronze is saving 


There is a suitable Anaconda 
Filler Rod for every bronze- 
welding purpose. Principal 
Anaconda Welding Rods, with 
their melting points, are listed 
belou 


time and money in the welding of broken castings. Publi- 


dere eneaneaibans. ive cation B-13, containing complete information on Tobin 





Tobin Bronze* ... . 1625° F . 

Manganese Bronze . . 1598° F Bronze and other Anaconda copper-alloy welding rods, 

Brazing Metal . .. .. 1634° F ° : 

Naval Bronze .... . 1625° F will be mailed on request. 

Electro ytic Copper . . 1081° F 

> icon Copper .... 1981° F . % ss 

hosphor Bronze . . . 1922° F . : i 

Everdur*.. 2.2... . 1866° F Anaconda Welding Rods are available through leading 
for are welding distributors of welding equipment and supplies. For those 

Silicon Copper . .. . 1981° F _ i i 

Pheeshor fiscans .. 2003° F requiring small quantities, Anaconda Welding Rods can be 

Everdur®. .. 2... 1866° F 


obtained in clearly labeled ten pound packages. 
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THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 
Offices and Agencies in Principal Cities <9 


ANACONDA WELDING RODS 


DAREN 
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WANTED TO BUY 


Oxygen Cylinders—220 cubic feet, standard used cylinders; 
tested, in good condition. 500 to 2000 required. Send full 


particulars to N. F. Baez, 653-C Calzada Del Cerro, Havana, 
Cuba 


Job Welding Shop— Must be able to stand thorough investi 


gation. Give full particulars and terms. Address Box 425, 
Che Welding Engineer. 


FOR SALE 


Arc Welders—Several rebuilt gasoline engine and electric 
motor driven arc welders in the 200 and 300 ampere 
Also welding generators suitable for direct or belt drive. 
Low price and attractive terms to responsible parties. Ad- 
dress Box 427, The Welding Engineer 


SIZES. 


Welding and Machine Shop—FEstablished 11 years, only ex 
clusive shop in growing city of 35,000 population. Owner 
wishes to retire. Priced at a sacrifice. Address Electric Weld- 
ing Works, 16 W. Haley St., Santa Barbara, Cal. a 
Welding Machines—QOn account of moving to new plant 


and installing alternating current, we have the following weld- 
ing machines for sale 


1—400 ampere General Electric 
1—300 ampere General Electric 
1—300 ampere Lincoln 
l 
l 


250 ampere General Electric 

200 ampere Lincoln 
\ll are ball bearing machines, first class shape. Motors 220 
volts, direct current. Apply Quaker City Iron Works, Inc 
Richmond and Tioga St., Philadelphia, Pa 


WELDERS—We have it now! The best flux on the mar- 
ket for brazing cast iron, regardless of rust. Perfect jobs on 
furnace grates, etc. JOBBERS—It will pay you to handle 
BRAZE ALI WRITE! SALESMEN—Double your in- 


come 


Send $1.25 for Pound can, Postpaid or dime for large sample 


MONEY BACK GUARANTEE 


WELL DONE WELDING SERVICE 


Washington Champaign, Illinois 


POSITIONS WANTED 


Welding expert—former instructor, practical experience in 
gas, arc and atomic welding, blacksmith and mechanical 
trades, 7 years demonstrator, constructor and salesman for 
large welding concern, desires position. Willing to do any 
work. Prefer company interested in his new inventions in 
gas and arc welding. Box 428, The Welding Engineer 


Combination Welder—5 years experience in job shop and 
industrial welding. Some experience in body and fender re 
pair. Willing to travel. G. J. Diesler, 2155 W. 28th St., 
Cleveland, Ohio 


Arc Welder—long experience in variou 
permanent position with growing con 
good conscientious worker. Box 429, 


Gas Welder—|:xperienced, wishes 
or in factory. Free to go anywhere 
steel, cast iron, hard facing. Walter 


Ave., Wichita, Kan. 


“Big Tom” Ridlon is looking for a job where 
bination man will be appreciated. World war 
good education, single. Go anywhere. Experi 
pipe line, aircraft and instruction. Reply 
Cleveland, Ohio. 

Arc Welder—Skilled electrician with 2 
and gas cutting experience. Studying gas wi 
position. Lambert Klose, 5323 W. 24th St., Ci 


year 


Combination-Layout—Experienced both gas 
education and expert knowledge of layout a1 
men. Willing to travel and can furnish best ret 
C. McNutt, Gosport, Ind. 


Combination Welder—15 years experience, fa 
metals, capable of handling any job. Have supe: 
in a shipyard. Desire position with firm co 
lation of welding equipment. Go anywhere 
1486 E. Milwaukee Ave., Detroit, Mich 

Salesman-Demonstrator—17 years experie: 
visor of Reclaim Dept. rebuilding worn frogs, 
work pertaining to street RR. tracks. Skill 
exceptional references. Box 430, The Welding 


Combination Welder—Canadian, 13 
and gas welding: general repair, tank, pij 
Read blue prints and lay out work. Ds 
References. W. Tomlin, 77 Lambton A 
ada. 


Welding Superintendent—desires positi 
where the need for improvement in we 
recognized. Can offer 13 years’ experience 
vision, inspection, and cost estimating in pla 
work, pressure vessels, boilers, pipe fabricati 
work, refinery work and structural steel fabri 
to go anywhere. Can furnish references t 
Box 431, The Welding Engineer 








ALUMINUM WELDING FLUX 


improved, now at new low prices. 
Will weld everything concerning aluminum and its all 


Good for Arc Welding. Successfully introduced in A! 
industry. Prompt delivery. 


DR. FRED POST Peekskill, N. Y. 











Here’s What You’re 
Looking For — > 


Portable Electric Arc 


WELDERS 


REMANUFACTURED— 
ABSOLUTELY LIKE NEW 


AT HALF THE PRICE 


GUARANTEE 
SERVICE 
QUALITY 
PERFORMANCE 300 AMPERE 


STABILITY FULL RANGE WELDER — QUIET 


NOT A SECOND HAND SMOOTH PERFORMANCE 
OR REBUILT WELDER 


The Mon-Arc Welder & Electric Co. 


Pioneer Engineers & Manufacturers 


1314 EAST 107th ST. CLEVELAND, OHIO 
SEND FOR BULLETIN 























For 


MACHINEABLE 
CAST IRON ARC-WELDS 
Use 


SOFTITE 


And Titan No. 1 Welding Rod 


Titan Metal Products Company, In« 
110 East 42nd St., New York. 




















